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What Static Sparks Cost Us 


Science Teaches Motorists How to Protect Themselves Against a 
Danger in Fuel that Is More Deadly than Dynamite 
By Raymond J. Brown 


HROUGH 
the deaths 
of three 
motorists, 
all occurring with- 
in a week recently 
in widely sepa- 
rated parts of the 
country; attention 
of automotive en- 
gineers- has been 
focused upon an 
odd but deadly 
peril in the gaso- 
line tanks of auto- 
mobiles. It is the 
danger of explo- 
sion and fire from 
the ignition of gas- 
oline fumes by 
static electricity. 
The tremendous 
scope of this newly 
discovered danger 
is apparent when 
we realize that 
more than 11,500,- 
000 automo- 
biles in daily use 
in the United 
States consume 
annually almost 
3,500,000,000 gal- 
lons of gasoline—a 
fluid more danger- 
ous than dynamite 
if not carefully 
handled. 


Mary Fires 


Organizations 
concerned directly . 


or indiréctly with 
fire perils sudden- 
ly have discovered 
that many. dis- 
astrous. fires, the 
origin . of which 
was shrouded in 
mystery, actually 
were caused by 
static sparks 
coming in contact 
with the fumes of 
gasoline.” As a re- 
sult they are hast- 
ening to perfect 
preventive mea- 
sures that will les- 
sen this real source 
of preperty..dam- 
age and death. 
The American 


Petroleum Insti- + 
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Courtesy National Board 
of Fire Underwriters 

These photographs 
show how a huge gaso- 
line tank truck was 
demolished by an ex- 
plosion due to static 
electricity at a way- 
side service station in 
Downey, Calif. The 
steel tank at the right 
was blown 48 feet 
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Protecting a tank truck from static 
sparks. Arrow points to dragging chain 


attached to chassis. 


This serves as a 
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Courtesy Sinclair Consolidated Oil Co. 


“ground connection to carry off static 


electricity generated by friction of 
gasoline flowing through filling hose 


tute has forwarded a 
comprehensive ques- 
tionnaire on the sgub- 
ject to oil producers 
and dealers in an 
effort to standardize 
scientific methods of 
protecting gasoline 
tanks and tank wag- 
ons from the hazards 
of static. The Na- 
tional Board of. Fire 
Underwriters has 
issued a bulletin ex- 
plaining in detail the 
fire danger that 
always accompanies 
gasoline. 

The American So- 
ciety of Electrical En- 
gineers and- the 
United States Bureau 
Standards have been 


designated by the Ameri- 
gan Engineering Stand- 
ards 
joint committee to for- 
mulate codes for the 
protection of gasoline 
against lightning, 


Committee as a 


and 
course, static, which 


is potential lightning in 
miniature. 


The gravity 
of the problem is re- 


. vealed by such’ ac- 


tivities as these. 


What Is Static? 


Static electricity 
may be generated in 
an infinite number of 
ways. Wherever 
there is friction it is 
likely to be produced. 
It is static that crack- 
les in your hair when 
you apply a rubber 
comb in the winter- 
time. It is static that 
causes.sparks to jump 
from your fingers 
when you touch a 
metal object or ‘the 
hand of another per- 


son after walking 
across a carpeted 
floor. Usually these 


sparks will -do no 
harm; but, if gener- 
ated where gasoline 
vapor has combined 
with the air in ex- 
plosive proportion— 
above the gas tank of 
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your car, or in any garage, service station, 
filling station, dry-cleaning establishment; 
in fact, anywhere where gasoline is used— 
static sparks may cause disastrous fires and 
explosions. 

How easily and peculiarly static elec- 
tricity may be generated with dangerous 
effect is shown by an incident last winter 
in a city of the Middle West. A physician, 
roused from his bed by an urgent night 
call, donned a fur-lined overcoat and rubber 
boots. He walked to his garage, and as he 
started to enter his automobile, there was a 
blinding flash, and an ex- 
plosion. The machine burst 
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hand of the attendant at the filling station, 
or the hose nozzle as it is withdrawn from 
the tank may supply such a conductor. 
The resultant static spark, occurring over 
an open gas tank and near a spot where a 
greater or less quantity of gasoline is spilled 
every day, is bound to be dangerous. 
Many automobile fires and. explosions 
have occurred under these circumstances. 
Formerly fires occurring when the gas 
supply of cars was being replenished were 
attributed to backfire from the motors, or 
some other mysterious cause, but those 


In Downey, Calif., static electricity, gen- 
erated by gasoline flowing through a hose; 
recently caused a fire and explosion that 
killed eight persons. A 1700-gallon tank 
truck, filling the tanks at a service station, 
suddenly exploded. The tank was ripped 
from the chassis and hurled 48 feet through 
the air. Persons standing within 50 feet 
were enveloped in flames and their clothing 
burned from their bodies. Other persons 
200 feet away were scorched and blistered 
and some of them thrown to the ground. 
All vegetation near the explosion was 

scorched. 





into flames. The automo- 
bile was destroyed and the 
physician badly burned. 

Static electricity, gene- 
rated by the rubbing of the 
fur of the coat against the 
rubber boots, was the cause 
of the fire. The rubber 
soles insulated the doctor 
from the ground, as he 
walked, causing the elec- 
tricity to be stored up in his 
body as in a condenser. 
Then, when his hand ap- 
proached the metal body 
of the machine, the charge 
was discharged in a spark 
that ignited the gasoline 
fumes rising from the tank 
of the car. 


Why Gasoline Explodes 


Liquid gasoline is not 
dangerous in itself. Con- 
fined in a tank or can, it is 
quite harmless. But the 
gas it gives off, combined in 
proper proportion with air, 
is highly explosive. Scien- 
tists have determined that 
the ignited vapor from a 
single gallon of gasoline can 
do as much damage as 83 
pounds of dynamite. In 
fact, it is this very explosive 
force of air and gasoline 
that makes possible the 
powerful automobile en- 
gine. 

A slight spark only is 
necessary to ignite this gas 
—the glowing end of a 
cigarette, a burning bit of 





times and places. 
a sure safeguard against its dangers. 
especially the automobile owner, will do well to observe a few general 
precautions: Don’t allow uncovered gasoline to stand where sparks 
—from static or from other causes—may 
a disastrous explosion. 

Guard against spilling gasoline on the floor of your garage or in 
your home. The gas it gives off is a potential destructive force more 
A tiny spark is enough to set it off. 

Carefully ventilate any inclosed place where gasoline fumes have 
been allowed to escape. 


powerful than dynamite. 





A filling station safeguard. Here a ground chain, attached 
to a metal post, is thrown over a metal part of the car 


Where Peril Lurks in a Tiny Spark 


FIRE and explosion losses traceable to gasoline and oil, mounted 
in the United States from $6,471,119 in 1918 to $9,420,343 in 
1921—an increase of nearly $3,000,000 in three years. Experts now 
agree that a large percentage of these losses can be traced directly 
to the sparks of static electricity. 

Like its big brother, lightning, static hurls its sparks at unexpected 
For that reason no specific rules can be offered as 
Yet the average person, 


ignite the fumes and cause 


The service station was 
demolished, and a frame 
bungalow that stood about 
40 feet away was burned to 
the ground. Sunken con- 
crete construction  pre- 
vented the explosion of the 
five underground tanks in 
which gasoline was stored 
at the station, although the 
fluid was forced from four 
of the tanks through the 
vent pipes by internal pres- 
sure resulting from the ex- 
ternal heat. 

From a similar cause a 
garage in Marshfield, Wis., 
caught fire recently and 
automobiles valued at 
$50,000 were destroyed. 


Some Safeguards . 


For some time gasoline 
dealers have been using a 
simple but effective method 
of preventing fires of this 
sort. A chain is attached to 
the chassis of the gasoline 
tank truck and permitted to 
trail on the pavement. This 
supplies a ground connec- 
tion for the truck and causes 
any static generated to flow 
harmlessly to the earth. 
The truck destroyed in the 
Downey explosion just men- 
tioned was supplied with a 
ground chain, but faulty 
adjustment is believed to 
have been responsible for its 
failure to perform its func- 
tion. 

Some owners of gasoline 
filling stations recently have 








match, a weak discharge of 
static. The peril is magni- 
fied by a physical property of the gas. 
Because it is heavy, the gas is not carried 
away by the circulation of air, but falls to 
the lowest level it can find, settling to the 
floor and filling all crevices. It sinks into 
garage repair pits, where it may remain for 
days unless an extraordinary current of air 
carries it away. 

Gasoline fumes that had settled in a 
repair pit caused a violent explosion in a 
garage in the Middle West a few weeks ago. 
A mechanic, entering the pit to drain a 
crankcase, was unable to budge the plug 
with his pliers. As he exerted more force, 
the pliers slipped, striking a bolt head and 
causing a spark. Immediately the fumes 
in the pit exploded, burning the workman 
severely and badly damaging the car. 

Gasoline rushing through the hose at a 
wayside filling tank generates static, which 
passes through the metal nozzle into the 
metal parts of the automobile. There it is 
stored up because the car is insulated from 
the ground by its rubber tires. Touching the 
ear with any conductor of electricity will 
cause the static to be discharged. The 
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who have studied the question are certain 
now that the cause was static. 

A noted automotive engineer investigat- 
ing the danger of static reports an unusual 
incident of static generation. An automo- 
bile was backed up to a wire fence in such a 
way that the discharge from its exhaust 
struck against the wires. So much static 
was generated by the discharged gases im- 
pinging on the wire, that persons who 
touched the fence felt distinct shocks. 


Static Responsible for Many Fires 


Statistics of the damage done by gasoline 
fires caused by static are unavailable, be- 
cause, as one engineer stated in a report to 
the Department of Agriculture on the 
question, “‘in most cases the evidence is 
destroyed.” Fire authorities, however, 
agree tlrat the total annual loss represents 
a considerable percentage of the total dam- 
age resulting from gasoline and oil fires. 
This damage, according to the latest re- 
ports of the National Board of Fire Under- 
writers, amounted to $9,420,343 in 1921. 


carried the ground chain 
idea further, supplying a 
device which is used to ground every auto- 
mobile that stops for gas. This consists 
simply of a metal chain attached to an iron 
pipe driven into the ground near the filling 
pump. When a car stops beside the pump, 
the attendant places the end of the chain 
on some metal part of the car. Thus the 
machine is protected should static de- 
velop as the gasoline flows into the tank. 
|» The elimination of static by grounding 
also is being practised on_a smaller scale in 
dry cleaning establishments. Many fires 
occurring in these places have resulted from 
the generation of static by the rubbing of 
silk garments that are being cleaned. Ex- 
perienced operators now dip their hands 
into the gasoline in which the garments are 
immersed and draw off the static charges, 


if any, by a grounded metal finger ring. 


This practice prevents the creation of a 
spark at the surface of the gasoline where 
it might cause a fire. Since static is gene- 
rated in dry weather more readily than in 
damp weather, much of the danger in 
cleaning establishments is: eliminated by 
discharging steam inty the workroom. 
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The impact side still little altered 


States and England has come an- 

nouncement of the invention of two 
revolutionary types of “slow motion”’ mov- 
ing-picture cameras, capable respectively 
of making 3200 and 5000 exposures a 
second. 

This permits the photographing in elabo- 
rate detail of actions the unaided eye can- 
not discern. 

The bursting of a shell against armor 
plate, for example, which occupies less 
than one fiftieth of a second, by these 
wonderful cameras can be photographed in 
100 pictures, which at normal projecting 
speed would be run off on a screen in 
between six and seven seconds. This 
enables scientific study to be made of each 
stage of a process that the fastest cameras 
hitherto devised have pictured as instan- 
taneous. 

Under the eye of the super-high-speed 
camera a rubber ball 
dropped to the ground is 
shown to be flattened 
almost into a hemisphere 
at the moment of impact, 
a circumstance which, by 
showing resiliency in de- 
tail, is of scientific value 
to tire manufacturers in 
deciding on the design 
and construction of their 
products. Other secrets of 
rapid mechanical action 
that the cameras will dis- 
close are expected to lead 
to industrial and scientific 
improvements. 

The American ma- 
chine was developed by 
C. Francis Jenkins, of 
Washington, D. C. The 
British camera is known 
as the Heape-Gryll rapid 
cinema machine. They 
are large contrivances 
(weight of the English 
machine is four tons) oper- 
ated by electric motors. 


QO 'states. and Englan from the United 
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High-Speed Movies—5000 a Secguas 


Marvelous New Camera Watches a Hammer Smash a Vacuum Bulb 








Movie film; showing how 
a rubber ball flattens at 
instant of impact 
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This British high - speed 
movie camera photographs 
“instantaneous”? movements, 
making 5000 exposures a 
second. A _ section of this 
camera f.lm is shown at left 


The two machines are 
quite dissimilar in operation. 

In the Heape and Gryll 
camera, rolls of film are 
wound about each rim of a 
drum 68 inches in diameter. 
Before each film and at right 
angles to the turn of the 
drum, revolves a wheel con- 
taining 40 lenses, geared and 
sized to produce pictures 
three quarters of an inch 
deep, the standard size of 
motion-picture ‘‘frames’’ or 
images. Between the lens 
wheels and the film is the 
shutter, the entire mechan- 


POPULAR SCIENCE MONTHLY 





1/100 of a second after impact 


ism being operated by the one motor. 
Single exposures, when the machine is 
operating at maximum speed, are never 
slower than 1/100,000 of a second. 

Giant searchlights and chemical flashes 
are employed to furnish light. In photo- 
graphing such things as the explosion of 
a shell, the shell itself severs a wire in flight. 
This causes the camera to start at the pre- 
cise moment of explosion, as the human 
hand is too slow to operate the switch. 

The Jenkins machine is smaller and 
simpler. It has a stationary lens and no 
shutter, and the movement of the film is 
continuous. Mr. Jenkins obviates a shut- 
ter and the necessity of halting the film 
each time it is exposed, by causing the 
beam of light that carries the projected 
image of the object being photographed 
to be bent progressively by a prism in the 
direction of the movement of the film. 
In short, the beam of light moves with the 
film and at precisely the same speed, flash- 
ing back to a new section of film each time 
an exposure is made. 





The Scientific Detective 
CIENCE is making capture 


and punishment of the crim- 
inal so certain that eventually 
deliberate crime will disappear 
from the earth. 

Such is the amazing prediction 
of Richard E. Enright, Police 
Commissioner of New York 
City. In a fascinating article 
written especially for the 
November Poputar SciENcE 
Montn-y, Mr. Enright will tell 
how discoveries and inventions 
have made the modern detective 
a real scientist, eclipsing the ex- 
ploits of Sherlock Holmes and 
other detective heroes of fiction. 
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Sky Leviathans of ‘Tomorrow 


HINGED UNITS SWING BACK TO 
EXPOSE LANDING DECK 
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Above is a diagrammatic representation of a possible monster 900 feet long. Notice how hinged cover units are swung 
plane-carrying airship of the future. In the accompanying back to expose a spacious landing deck for airplanes. Alight- 
article Rear-Admiral Moffett predicts airships more than ing, the planes would be lowered into the body of the ship 


By Rear-Admiral William A. Moffett 


Chief of the Bureau of Aeronautics, United States Navy 








altered the destinies of nations, and 

exerted a profound influence on his- 
tory through uncounted centuries. With 
the dawn of the twentieth century, ships 
of the air have come as a new challenger of 
time and space, and their influence upon 
the trend of world events is today one of 
the most potent factors in world progress 
and development. 

Yesterday we crossed an ocean, today a 
continent; tomorrow we circle the globe. 
New routes for commerce open up by way 
of the polar air routes. London and Tokio 
are drawn together as by magic, and man, 
creeping on the earth, looks to the sky and 
reads there the story of a new era. 

It requires no great tax on the imagina- 
tion to picture some of the developments of 
air transportation which we may expect to 
see even in our brief span. 


Gate of the sea have built empires, 


Larger Dirigibles to Be Built 


The Navy has built at Lakehurst, N. J., 
the first rigid airship ever constructed in 
the United States—the ZR-1. It has 
been called a giant ship of the air—over 
2,000,000 cubic feet of gas will be required 
to inflate it. Itis as large as ocean-going 
steamers. It can carry a useful load of 
35,000 pounds, exclusive of crew and sup- 
plies, and withal is mediocre in size and 
inferior in performance to similar ships 
that may be expected to follow. 

Consider a ship of 5,000,000 cubic 
feet. Such ships now are being planned 
abroad. They would equal the size of the 
Leviathan, with a length of 900 feet and 
more and a diameter greater than the 
beam of that great vessel. They will 
carry a weight in fuel and other useful 
loading of more than 60 tons and could 
cruise halfway around the earth without a 
stop. Airplanes could be carried on them as 
are lifeboats on ocean-going vessels. These 
planes could land on a deck on top of the 
airship and be launched from it, carrying 
passengers for wayside destinations. They 
could be designed to carry a regiment of 
troops, and a fleet of them could transport 
an army to the ends of the earth, in time 
that could be reckoned in hours. 

Imagination—but not too much of it. 

Airplanes already have been carried by 
airships, launched from them, picked up by 
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New Combinatian Taal Tc 


them. Polar air routes for short cuts by 
air commerce are considered the most 
logical development of dependable aero- 
nautics. This assertion we have from such 
practical men of science as the noted 
explorer, Vilhjalmur. Stefansson. And 
England will weld together her empire 
overseas with giant airships, capable of 
traveling 10,000 miles and equipped with 
passenger accommodations comparable to 
those of the finest transatlantic 
steamships. 

In the light of what has been done 
by airships operating with airplanes, 
this development rivals in interest 
anything that has gone before in 
aeronautics. The future airship, 
developed for naval use, will carry a 
sting that will make it one of the 
most formidable contenders for 
supremacy of the air, sea, and earth 
that has ever been conceived. Allow- 
ing 60 tons of useful load to our air 
giant, we may set aside ane half 
of this for fuel, which will leave 30 
tons for planes, landing gear, guns, 
ammunition, and bombs. Superior 
types of fighting planes now in ser- 
vice use weigh less than a ton each. 
Other types of planes have been 
developed which weigh less than 
1000 pounds. 

It is well within the bounds of 
reason to predict that the naval 
airship of the future will carry a 
dozen planes that will be capable of 
defending her against air attack, 
and in addition will mount a battery 
of guns that will command the 
respect of any enemy marauder., 
Means of returning the planes to 
the parent airship could take the 
form of a landing deck, on top 
of the ship or suspended be- 
neath it. Stowage space for 
the fighters could be provided 
in the body of the 
ship along the keel 
line. The launching 
of them is merely a 
matter of pushing 
the planes off into 
space, where they 
can recover them- 
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One of the problems involved is that of 
keeping the ship’s center of gravity below 
the center line of the envelope. Any ex- 
tensive structure on the top of the airship 
involving weight would affect the stability’ 
and performance adversely. To offset this 
obvious difficulty, planes once landed could 
be quickly disassembled and the fuselage 
and wings quickly passed through a well 
in the body of the ship to the stowage space. 

In launching, they would be dropped 
into the air from the under side of 
the ship. It is no trick among airmen 
to recover equilibrium in flight: 
from any position. 

This country was among the first 
to investigate the possibility of 
airplanes being carried by airships. 
_The experiment, conducted with a 
type of airship less than one tenth 
the size of those now building, 
proved the practicability of the 
scheme. Four years ago at the 
Naval Air Station in Rockaway, 
New York, a non-rigid airship of the 
C class was equipped with a cable 
and winch for carrying an airplane 
suspended from it. The plane with 
which the experiment was carried 
out was a training type known as the 
JN, now in service use. On the top 
of the wing, a ring was secured to the 
structure of the plane. On the end 
of the cable let down from the air- 
ship, a hook engaged the ring and 
the plane was suspended from the 
ship at a distance of about 50 feet 
below it. _When the hook was re- 

leased by a tripping device, the 
plane fell a vertical distance of 

about 200 feet, then recovered 

its equilibrium and flew to a 
safe landing. ~ 

The following year, in the 
summer of 1920, these exper- 
iments -were carried furth- 

er by the British. 
The R-33, a sister 
ship of the one that 
made a round trip 
from England to the 
United States in 
1919, carried out ex- 
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periments in releas- 
ing, carrying, and 
picking up an air- 
plane by means of a 


This towering mooring mast, has 
been constructed recently at Lake- 


selves with the ease 
of a bird thrown hurst, N. J., to anchor the first 
into the air. American-made dirigible the ZR-1 
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A Dreadnaught of the Clouds 
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Our artist’s conception of the aerial war-ship of tomorrow, described by Admiral Moffett. Diagram shows cross section 


cable let down from the airship. These tests 
were similar to those carried on at Rock- 
away the previous summer, but were more 
extensive. 

The plane, a Sopwith Camel, was fitted 
with a bridle terminating in a ring that 
extended above the top wing of the plane 
two or three feet. When the airship picked 
up the plane, the speeds of the two were 
approximately the same and it was a simple 
matter to engage the ring on the plane 
with the hook at the end of the cable. 
The plane was released by tripping the 
hook and the pilot dived, started his motor 
and flew away. 

Until now one hazard in airship opera- 
tion always has stalked like a specter at the 
heels of this development. Hydrogen- 
inflated ships carry with them the ever- 
present danger of fire. Many aerial dis- 
asters have been traceable to this. 

The United States, possessing as it does 
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the only extensive helium supply in the 
world, is particularly favored by nature. 
Helium, an inert gas, is not inflammable. 
It has but little less than the buoyancy of 
hydrogen and can be produced at a cost 
which, though higher than that of hydre- 
gen, is inconsequential compared with the 
safety and dependability gained. 


We Must Conserve Helium Supply 


However, we cannot afford to be as prodi- 
gal with this gift of nature as we have been 
with others. A well considered program of 
conservation of this valuable product is es- 
sential to our national welfare, from a com- 
mercial standpoint as well as from that of 
national defense. 

The helium airship will make this form 
of travel safe to a degree never before pos- 
sible. It will insure low insurance rates on 
merchandise carried by airships. 
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From a military point of view, helium has 
placed a new complexion on the airship- 
airplane controversy. The airship filled 
with helium and defended by guns and air- 
planes, will be in effect a battleship with 
the sky as a limit. As the battleship is 
subdivided into watertight compartments, 
so the airship is made up of a number of 
gas cells. When a watertight compartment 
is punctured, the ship does not sink. This 
method of construction has saved ships 
even against the destructive effect of 
torpedo explosion. So the puncturing of a 
gas cell in the airship will not spell dis- 
aster. We may see these battleships of the 
air, riddled with shells, still fighting gal- 
lantly on to victory. 

As a basis for the future of airship 
development in this country, the Navy, in 
constructing the ZR-1, is building wisely 
and well. Americashould be ina position 
to point the way to the world. 
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New Combination Tool Is 










a Mechanical Friend 
COMBI- 
: NATION 
- ¥ > tool, of remark- 
' tia able utility,con- 


. a] e ° 
‘ > sists simply of a 
ee” steel bar hook- 
_ ed at one end, 
with a_ small 
hammer - head 
projection. It 
serves either as 
a nail puller, 
hammer, chisel, 
or crowbar. 


Nail puller, hammer, and crowbar 


Five-Ounce Pull Lifts Ton 
with New Chain Hoist 


HE motor-driven chain hoist shown be- 

low will lift a ton at a five-ounce pull 
from the operator, whereas previous hoists 
have required a 90-pound pull. 

The motor is controlled by a switch in 
the handle held by the operator. Turning 
on the current lifts the load. Pulling down 
on the handle winds the chain. Releasing 
the handle causes the load to stop, while the 
motor continues running. 




















How one man lifts a ton load 
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Inexpensive Dry Cleaning 
with Diminutive Plant 


A MACHINE that makes possible a dry 


cleaning service without the expense 
of skilled labor and the employment of 
complicated machinery has been designed 
for use by tailoring shops, dry-goods 
houses, hotels, and cleaning shops. 

The large brush shown in the center of 
the table revolves rapidly, loosening the 
dust from the fabric, while a strong draft 
draws the dust into a centrifugal type dust 
collector. |The smaller brush is used for 
“spotting.” The four plungers at the left 
end of the dash operate fluid containers. 
The dust collector is shown below the table. 





Time Saved, Colds Avoided 
by This Built-In Mailbox 


N INGENIOUS accessory for the 

home is a newly invented, built-in 
mailbox. The box is so arranged that a 
letter, dropped into the slot on the outside, 
can be removed through a small door within 
the house. This will eliminate the necessity 
of going out of doors when the post- 






man leaves the 
mail, averting 
the possibility of 
contracting colds 
in inclement 
weather. More- 
over, mail can be 
collected when 
one has risen 
late and is not 
dressed for the 
street. 


Old and new types 


of mailbox 





How Campers May Purify 
Unsafe Drinking Water 


AMPERS in districts where streams 

may be polluted will be relieved to 
learn that the Army Medical School at. 
Washington, D. C., has evolved a handy 
method of purifying suspected water. 

One or two drops of tincture of iodine 
will vanquish all the germs in a quart of 
unsafe water within from 20 to 30 minutes, 
according to this authority. Just shake the 
water container well. The greatly diluted 
iodine cannot be tasted. 
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“Permanent” Light Fixtures 
Are Easily Detachable 


A NEW type of wall and ceiling socket 
for electric fixtures facilitates the re. 
moval, for cleaning, replacing, or inter. 


changing, of those fixtures that we now 


term “perma: 
nent.” 

The socket con- 
sists of two parts, 
one fastened firmly 







































Adapted to two types of fixtures 


to the wall or ceiling and the other to 
the fixture. The plugs have large bind- 
ing screws with which the fixture wires are 
connected. The fixture is suspended from 
a hook in the plug and is held tightly in 
place by a spring catch. Before the fixture 
can be removed, this catch must be sprung. 
This feature prevents the accidental falling 
of a bowl or wall light. 

In homes equipped with this type of plug, 
lighting arrangements can be changed in a 
short time without the services of an elec- 
trician. For special occasions, extra light- 
ing fixtures can be rented and installed as 
easily as one can screw in the lead to an 
electric iron or toaster. 





Automatic Pressure Kettle 


MALE of enameled steel, a new pressure 

kettle that seals itself when the pres- 
sure within rises has been added to the 
list of new labor-saving utensils. 

A stack of pans is 
held in a rack that 
fits in the kettle. The 
cover fits tightly and 
is provided with a 
pressure gage and a 
safety valve. These 


from blowing up under 
too high a pressure. 
When the pressure 
teaches the danger 
point, the kettle 
by a loud knock- 
ing warns. the 
housewife. 


. The parts of the pressure kettle 
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Folding Camp Stove Burns 
Gasoline from Car 


HOME cooking comforts are provided 
the camper or motor tourist by the 
folding camp stove shown above. It burns 
gasoline, permitting the use of fuel ex- 
tracted from the tank of the motor car. 
A windshield, warming shelf, detachable 


' pressed steel legs, and a two-burner iron 


grate are features of the stove, which may 
be folded to 44% by 10% by 19 inches for 
carrying. The entire outfit, including fuel 
tank, weighs only a few pounds. 





Tiny Microscope Magnifies. 
Object 225 Times 


A SMALL pocket microscope, only four 
inches long and weighing but 15 
ounces, recently perfected, is capable of 
magnifying an object 225 times its actual 

size. The instrument 
consists of a cylindri- 














The pocket microscope 
‘extended and collapsed 


cal baseand standinto 
which two other cylin- 
ders telescope. Be- 
neath the lower lens 
is a hollow stage upon 
which the material to 
be inspected is placed. Light reflected from 
a concave mirror underneath, illuminates 
the material. When completely closed, 
the degree of magnification is 50 times. 

To increase this, it is necessary only to 


- pull out either of the two cylinders to a 


point where a scale indicates the desired 
number. By pulling out both as far as they 
will go, an object is magnified 225 times. 
If the lower cylinder is removed, this is 
cut in half, thus giving a magnification of 
25 times. 

The instrument has been designed not 
only for use in laboratories, but as a field 
instrument for workers who find it neces- 
sary to observe minutely the condition of 


wood or metal with which they are working. 
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Rake-Mower Trims Edges of Lawn 


ERSONS who 
mow their own | 
lawns usually are 
compelled to use 
grass shears to sup- 
plement the work 
of their mowers in 
trimming the growth 
at the sides of build- 
ings and fences or 
around trees or flower 
beds. Now a Michi- 
gan manufacturer 
has perfected an in- 
genious small mower, 
no larger than a rake, 
that will cut grass 
any place where a 
rake might be thrust. 
The cutting is done 
by a set of eight 
sharp-edged cutting 
disks arranged along 
the front and oper- 
ated by driving 
wheels at the rear. 
The driving wheels 
do not pass over the 
grass until it has been 
cut. The revolving 
disks will cut tall 
grass as well as 
short in a 16-inch 

swath. 

Holding the handle 
in a natural position 
will cut the grass 
short enough for good 
appearance and the 
promotion of growth, yet will not permit 
the driving wheels or cutters to pick up 
twigs or small stones. 

The new’ mower is silent in operation 





ed trimmer has a series of ‘eight revolv- 
ing cutting disks (shown in inset) that shear the grass 


This easily operat 














and is light in weight. The blades are 
removable for sharpening or for the substi- 
tution of new ones. The rake is especially 
adaptable for trimming steep terraces. 


Supporting Small Objects before.the Camera 


Oar ge backgrounds often are desirable 
in photographing small objects in the 
studio, but almost invariably the photog- 
rapher resorts to the white background to 
obviate the many difficulties otherwise 
encountered. If the object is placed on a 
clear glass with the gray card underneath, 
he often gets reflections across the plate. 
If it is placed directly on the gray card, he 
gets disagreeable shadows and also an un- 








i 


Photographing a small bottle on a gray 
backgro 





pleasant mottied appearance, since each 
little corrugation in the cardboard stands 
out plainly in the photograph. 

To avoid these difficulties there has been 
devised an invisible support method, as 
shown in the photograph. This is merely 
a nine-inch section of curtain rod, either 
soldered to a metal base or set firmly in a 
wooden one, which is pushed through the 
center of the cardboard desired for the 
background. A T-joint can be made to fit 
in the top end of the rod and this with the 
addition of a little modeling clay, will 
support any small object readily. If a long 
or heavy object is to be photographed, two 
such supports can be employed. 

With this method there is no chance for 
reflections, and shadows are eliminated. 


Wall Holder for Telephone 
Has Coin Box and Pad 


HIS handy 

wall - tele- 
phone holder, 
carries a little 
coin container to 
remind neighbors 
that telephone 
service costs 
money. A con- 
veniently arrang- 
ed pad may be 
used for notes or 
a ready refer- 
ence directory of 

















und, using the invisible support numbers. 
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INTERESTING PEOPLE rites 







Pea wa OU T 
MANIKINS in 
lifelike poses are 
turned out by the 
dozen by George 
Berryman, man- 
ager of a Seattle, 
Wash., depart- 
ment store, after 
office hours. Each 
little form 
he makes from 
two peanuts, odd 
pieces of wire, 
glue, and paper 


BUILDING SHIP MODELS 
is the hobby of Hobart Bosworth, 
famous actor of stage and screen, 
during his spare hours. One of 
his creations, a full rigged ship, 
complete in’ miniature detail, is 
shown above. He carries his 
handiwork and a set of tools 
about with him in a _ special 
trunk. Theatrical dressing rooms 


INDIAN HISTORY serve as his workshops 


is being carved in 
elaborate figures on 
a huge cedar pole 
by Will Shelton, chief 
of the Snohomish tribe 
and head of the Tula- 
lip Indian Reservation 
School in Washington. 
Already the chief has 
spent 3600 hours “writ- 
ing” his tribe’s history. ANATOMY AND 
80m ged ART go hand. in hand in 
100 feet high the workshop of Gustave 
Van Bouchaute, a physi- 

cian of Paris, France, 
who leaves his practice 
long enough to work as a 
sculptor, modeling re- 
markable reproductions 
of the parts of the human 
body. He is shown be- 
low adding the finishing 
touches to a model of a 
pair of lungs 



























A VIGOROUS ATHLETE AT 72, Prof. Gilbert Ellis Bailey, professor 
of geology at the University of Southern California, goes to the mat 
with the huskiest of his students. Wrestling, one of the most strenuous 
of sports, has kept him young, and’in good health, he says -. . 
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Oilwell Fire Snuffed like Candies 


Ingenious Cap Smothers Fatal Texas Blaze 
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The Hughes-McKie oilwell fire near Corsicana, Tex., as seen from a 
distance. Thirteen men were killed and $60,000 in oil was consumed 


ODERN invention rarely has been 

put to amore dramatic use than }it 

was a few weeks ago, when a de- 
vastating fire, which had killed 13 men and 
had consumed more than $20,000 worth of 
oil a day for three days, was extinguished 
by a giant candle snuffer devised for the 
emergency by an oilwell foreman. 

This was the first time in the history of 
oilwell drilling that a burning oilwell was 
capped so successfully as to extinguish the 
fire. 

The fire broke out at the Hughes-McKie 
well near Corsicana, Tex. So fierce were 
the flames, and so suddenly did they burst 


forth, that 13 workmen were burned to 


death before they could flee. For the next 
three days and nights more than 100 work- 
men, wearing special asbestos suits, labored 
unceasingly to recover the charred bones of 
their comrades and to extinguish the fire. 
Just when there seemed no hope of halting 
the fire before the entire capacity of the 
well should be consumed, D. L. Kelly, 
trouble shooter for the J. K. Hughes Com- 
pany, appeared with the request that he 
be permitted to try his snuffer. For months 
he had been working on this invention, and 
had rushed it to completion after the 
Hughes-McKie fire started. 

Kelly’s invention is a huge cap supported 
by an iron tripod, from which it is swung on 
chains. Leading from the cap is a perpen- 
dicular pipe 10 inches in diameter and eight 
feet high, and a smaller lateral pipe forming 
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a T-joint with the main pipe. In the 
lateral pipe, at this joint, is a gate valve. A 
second gate valve is located near the top of 
the main pipe. 

The entire device was hauled by an end- 
less tread tractor to the burning well, where 
the tripod was erected. With the assistance 
of eight men, Kelly swung the cap over the 
mouth of the well, dropped it into place and 
made it practically airtight by means of a 
casing of sheet metal. Then the gate 











Above: The well 
burning at its 
greatest intensity. 
This great column 
of flame and smoke 
finally was snuffed 
. outby the ingenious 
capping mechan- 
ism, shown at the 
left, with its in- 
ventor, D. L. Kelly. 
Closing of the 
upper valve smoth- 
ered the flames 
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C. T. Kinley (at left) and the suit used 

in recovering bodies of oil fire victims. 

The suit is made of several thicknesses 
of fireproof asbestos cloth 


valve high in the main pipe was closed 
slowly, completely shutting off oxygen 
from the oil and smothering the flames. 

At the same moment the valve in the 
lateral pipe was opened, permitting un- 
burned oil and gas under pressure to escape 
through this pipe, which emptied into a pit 
more than 100 feet away. Almost the in- 
stant the valve on the cap was closed the 
fire flickered out. 

Repairs to the burned well are now under 
way, and it is expected its operation will be 
resumed shortly. Oil men of the Texas and 
other districts have shown much interest in 
Kelly’s device since its successful demon- 
stration. In fact, its inventor expects it 
will be added to the equipment of every oil- 
field as a protection against the greatest 
menace of the industry—fire. 





Rubber Bumper Absorbs 
Jolts in Collision 


HE chance of serious accident or dis- 
aster from bumping into any obstacle 
is said to have been lessened greatly by a 
new rubber bumper for automobiles re- 
cently put on the market. It is made of 
high-carbon steel tubing, coated with rub- 
ber of the kind used in the treads of tires, 
and it is attached to the automobile by 
strong U-shaped springs. 

The hollow steel provides strength, while 
the rubber coating softens the impact, 
lessening the 
damage to 
both cars in 
a collision. 
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By James J. Walsh, 
M.D., Ph.D. = 


Professor of Physiological 
Psychology, Cathedral 
College, New York City 


FEW weeks ago the 
A New York newspapers, 

in reporting a trial in 
which a noted criminal law- 
yer appeared as counsel for 
the defense, commented on 
the remarkable feats of mem- 
ory which he performed many 
times during the closing days 
of the trial. Although he had 
made no notes at any time 
during the trial, he was able to repeat, 
word for word, just as they had been 
uttered by the witnesses, lengthy 
pieces of testimony that had been given 
days before. 
What he repeated was not merely 
the gist of what had been said. It was 
the exact, verbatim testimony. His 
feat of memory won the case for the 
lawyer and saved his client from 
prison. 
Amazing though this may seem to 
persons who have difficulty recalling 
names, addresses, and telephone num- 
bers, actually it is no unique perform- 
ance. Successful men almost in- 
variably have retentive memories— 
storehouses of facts, assembled in 
order and properly indexed so that 
they may be found easily and put into 
use when needed. 
Washington and Napoleon are said 
to have known thousands of men in 
their armies by name. Theodore 
Roosevelt has been credited with hav- 








In remembering 
a flower, such as 
the new pure 
white amaryllis 
(at left), named 
for Mrs. Warren 
G. Harding, we 
associate the 
name with the 
senses of sight 
and smell, which 
fix it firmly in 
our minds 


The camera of the memory. Through our eyes we register indelible impressions which the mind files away 


Are You Using All of Your Brains? 


An Article on Memory—and How to Improve It 


street numbers of important buildings. 

All of us cannot become Shakespeares, or 
Pascals, or Napoleons, but by systematic, 
intelligent exercise we can develop our 
memories so that they will be of real value 
to us in our contact with the world. 

The training of the memory must be 
undertaken with the idea of aiding nature, 
not compelling her to alter her process of 
recalling past impressions to the mind. An 
example probably will aid me in explaining 
Nature’s method of actuating the memory. 
You see on your desk pad a brief note— 

possibly only a name, an address, or a 





Eight Rules 
for Memory 


RE are eight simple rules which, 
Doctor Walsh says, should help you to 
train your memory: 

1. Learn to concentrate. 

2. Use as many senses as possible in 
obtaining impressions of an object. 

3. Develop, by patient, systematic exer- 
cise, the faculties that seem to be weak. 

4. Try to make your first impressions of 
an object permanent. 

5. Revive your impressions frequently. 
After a vacation actors must rehearse réles 
in which they have appeared many times. 

6. Have confidence in your memory. 
Don’t rely too much on pencilled notes or on 
the memories of others. 

7. Establish as many associations as pos- 
sible for your impressions. In attempting to 
remember a fact, satisfy yourself as to what 
it is, whence it comes, where, when, how, and 
why it was made, and whither it is going. 

8. Make your memory training practical 
and useful. A telephone operator, for ex- 
ample, might use her time better in com- 
mitting telephone numbers to memory than 
in memorizing English verse. 





ing remembered everything he ever 
read. Abraham Lincoln had at his 
fingers’ ends every fact he ever learned. 
| Pascal, the great scientist, could repeat the 
| entire Bible. Shakespeare had a vocabulary 
| of 15,000 words, Milton of some 10,000. 
Memory is nearly always an attribute of 
the great, for, as Bacon sums it up, “All 
knowledge is but remembrance.” 
: And yet a good memory is not the ex- 
clusive possession of great men. Thousands 
of people in ordinary walks of life hold in 
their minds vast collections of facts of 
various sorts which they can produce at any 
time they wish. The telephone operator in 
the office of a large corporation will re- 
member hundreds of telephone numbers. 
The clerk at the information desk in the 
office of a great public utility company in 
downtown New York City, can tell you 
| instantly the number of the room in which 
| any of the company’s 3000 employees is to 
| be found. A hotel manager in the Middle 





West can greet by 
name any one of the 
thousands of per- 
sons who have regis- 
tered in the hotel 
since he has. been in 
charge. An office 
boy on a Chicago 
newspaper knows 
virtually 
every street in the 
city by location and 
name, and has on 
the tip of his tongue 
a vast fund of other 
information about 
the city—the loca- 
tions and numbers A 
of fire alarm boxes, 
fire houses, and po- 
lice stations, the 
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single word. It recalls to you instantly 
a business engagement. The train of 
thought by which you connected the 
engagement with the entry on your 
pad, was started voluntarily. This 
voluntary action of the memory is 
called recollection. 

You take a streetcar to keep the 
engagement. While riding on the car, 
you suddenly find yourself thinking of 
some event of your boyhood. The 
thought apparently has just “popped 
into your mind” from nowhere. This 
involuntary manifestation of memory 
is called remembrance. 

Actually, there was no difference at 
all between these two mental processes. 
You may not have been aware of it, 
but something occurred while you 
were riding on that car to make you 
remember the incident that seemed to 
enter your mind from nowhere. A 
man sitting opposite you may have 
been wearing a suit of a peculiar shade 
of brown, which recalled a suit worn by 
some actor in the event which you 
thought you had forgotten. You may 
have heard a railroad whistle that 








child usually remembers a zebra as a striped horse and a 
giraffe as a horse with a long neck. This thinking in pictures 
and associating new impressions with old, is invaluable to 
memory in after life, says Doctor Walsh 
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recalled to you travel on trains, distant 
places, your boyhood home, the friends of 
your youth and at last the event that 
“popped into your mind.” The train of 
thought occupied less than a second. You 
were not conscious of the intermediate 
steps, but they were there just the same. 
You can see, then, how recollection and 
remembrance may be considered as the 
same process. This knowledge can aid us 
in increasing the powers of our memories. 


Memory Never Relinquishes a Fact 


Past events and impressions are stored 
up in what would seem to be various 
layers of our memory which, as recent 
observation demonstrates, never entirely 
relinquishes any fact that they receive. 
In other words, we never completely forget 
anything we have learned. Our problem, 
then, is to train our active mind to re- 
produce for.us any desired fact at our will. 
That this can be accomplished has been 
proved conclusively many, many times. 
It is done through what is known as the 
law of association, which is the foundation 
of all systems of memory training. We 
must learn to associate facts that we know 
with the facts we are attempting to commit 
to memory, so that the 
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between that face and the face of some one 
you know well. Leonardo da Vinci drew 
sketches of all possible faces and numbered 
them. Possibly you cannot do that,. but 
you can make mental sketches of the faces 
you see and classify them according to their 
types. 

In seeking to remember facts, think in 
pictures. A child remembers a zebra as a - 
striped horse, and a giraffe as a long- 






















recollection of one fact 
invariably will lead to 
the remembrance of the 
other. 

Doggerel is useful in 
memory training, for 
rhyme and rhythm stick 
in the mind. Rhythm is 
especially applicable in 
remembering telephone 
numbers and names. 


The wonderful 
memory filing system 
of the human brain is 
illustrated at the right. 
Impressions received 
by the five senses are 
transmitted by nerves 
to a clearing house of 
the mind, where they 
are sorted, classified, 
and filed away for 
future reference 



























The first thing to be 
cultivated by a person 
who desires to improve 
his memory is the habit 
of attention. ‘Atten- 
tion,” Lowell says, ‘“‘is 
the stuff that memory is 
made of, and genius is 
accumulated memory.” 
Therefore, as a first step, 
learn to concentrate. 

Perhaps you say you 
cannot remember faces, 
but if that is true, it is 
because you are not suf- 
ficiently interested in the 
new people you meet. 


A Memory Feat 


Henry Clay once 
called by name a man 
whom he had seen for a 
single day in a jury box 
20 years before, despite 
the fact that an accident 
had disfigured the man’s. 
countenance in the in- 
terim. The man’s pro- 
file had remained un- 
changed, and Clay had 
trained himself to re- 
member faces through 
their dominating char- 
acteristics. 

You can do much the 
same thing. Catalog in 
your mind the various types of faces— 
round, oval, long, bony,—and the various 
types of eyes, noses, chins, mouths, fore- 
heads, and jaws; then fit each new face 
you see into its proper type and make mental 
note of the features in which it differs from 
other faces. Try to find some resemblance 








4 © Keystone: 
How a modern vocational bureau tests the memory 


by means of lettered cards and building blocks 


necked horse. Try to bring every possible 
faculty and sense to bear on the storing up 
of a fact in your memory. You can use 
your sight and hearing always, your taste, 
feeling, and smell frequently. If you want 
to remember a number, picture in your 
mind the numerals that make up that 
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number—picture them in blue electric 
lights if that will make the picture more 
vivid. Then get the rhythm on the suc- 
cessive numerals fixed in your ears. The 
telephone number “Main eight six hun- 
dred” has just as definite a rhythm as the 
first line of the “Star Spangled Banner.” 

If remembering numbers is your chief 
difficulty, do simple sums in arithmetic as 
a pastime, to accustom yourself to dealing 
with numbers. An 
acquaintance of 
mine cured himself 
of the unfortunate 
habit of forgetting 
telephone numbers 
and addresses by a 
simple game with 
which he occupied 
himself when walk- 
ing along the street. 


An Exercise 


He tried to com- 
mit to memory the 
numbers on the au- 
tomobile license 
plates as the cars 
passed him. He 
varied this by try- 
ing to add up the 
numerals on each 
plate before the car 
was out of sight. A 
few months of that 
treatment cured 
him. 

A similar cure 
may be practised by 
persons who find 
difficulty in remem- 
bering words. Learn 
a few lines of verse 
each day. When 
you are riding on 
street cars, commit to memory the text of 
the advertising cards. 

If you cannot remember names, attempt 
a classification of them similar to your 
classification of faces. If the names are of 
foreign origin, remember from what coun- 
try they come. Fix their rhythm in your 
mind. Associate them with names that are 
similar. Names derived from such things 
as colors and animals suggest their own 
classifications. Other names may suggest 
pictures. In any case, spell the name to 
yourself and see the letters in your mind, 


Is Genius “Accumulated Memory’’? 


The only method of remembering music 
that I know consists of hearing the music 
repeated many times. Chorus numbers on 
the stage are drummed into the minds of 
the performers by frequent repetition. 
Trained musicians, of course, can learn 
music simply by reading notes, as you would 
learn poetry. Josef Hofmann, the famous 
pianist, once learned a difficult and lengthy 
concerto from the notes during a short 
railway journey. A few hours later he 
played it at a public performance for the 
first time in his life entirely from memory. 
Once when the orchestral score for the 
“Midsummer Night’s Dream” overture had 
been mislaid before a concert in London, 
the great Mendelssohn prepared the entire 
score from memory! 

Geniuses such as these developed re- 
markable memories not only through tire- 
less training, but largely through reliance 
on their memories. Early in their careers 
they learned to use their brains—all of 
them. 
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: Baby’ S Canvas I Bathtub Lightens Work 





NUSUALLY 
useful for the 
| modern mother is 


| canvas bathtub and 
| dressing table for 
» the baby. It is de- 
| signed to fit within 
the ordinary bath- 
tub, and is sup- 
ported by the sides 
of the tub. Not only 
is it sanitary for the 
baby because of a 
continuous flow of 
clean water, but it 
| provides comfort for 
both mother and 
child. 
After the large 
f bathtub has been 
t filled, the baby’s 





The infant nestles comfortably in a soft 
canvas bag that conforms to its body, 
while the mother, seated on a stool beside 
s the tub, administers the bath. 

Openings at the corners of the small tub 
allow free flow of water in and out, thereby 
assuring cleanliness and uniform temper- 
ature. The entire outfit is extremely light 
and can be carried easily from place to 





| tub is fitted in place and is ready for use.*~ place. 





After the bath the hinged cover serves as dressing table 


It relieves the mother of tiresome 
bending and stooping and of carrying water 
for the bath. 

The bathing bag dries almost instantly 
after water is removed from the bathtub. 
It is equipped with a hinged dressing table 
made of heavy canvas that covers the tub 
after the bath, and which, covered with a 
bath towel, makes a convenient place to lay 
the baby while he is being dressed. 





Portable Radio ‘Set Has no 
Aerial nor Ground 


PORTABLE radio set which, it is 
claimed, uses no ground and no aerial, 
is here shown. It is said to have picked 
up broadcasting stations 100 miles dis- 
tant. A secret type of circuit using one 
amplifying tube, is the explanation given 
- for the remarkable performance. 

The photograph shows Miss Helen Con- 


m roy, of Brooklyn, N. Y., listening in dur- 


ing her lunch hour at City Hall Park. 


Sheet-Music Pages Turned 
by- Foot Pressure 


NE of the recent inventions is an auto- 

matic sheet-music turner, adapted to 
all sizes of pages. The sheets are engaged 
by clips of fine wire, and 
are turned when pressure 
is exerted on a pedal. 











Pressure on caieabe turns the pages 





Listening in with 
new portable re- 
ceiving set, carried 
in a small case 















Wo are the world’s ten 
greatest scientists? 

From the whole field of science 
and from all the pages of history, 
which ten men stand out clearly 
above the thousands who have 
done great things, and why? 


Poputar Science MontHLy 
put this question to the British 
scientist who has done .perhaps 
more than any other one man in 
modern times to put the facts 
of science within the reach of the 
average man and woman—to 
J. Arthur Thomson, Regius Pro- 
fessor of Natural History in the 
University of Aberdeen and 
author of the tremendously pop- 
ular work, ““The Outline of Sci- 


9° 
ence. 


In our next month’s issue we 
will announce Professor Thom- 
son’s selections. He will tell in 
his own fascinating way why he 
has placed the names of these 
scientists in the list of the 
world’s ten greatest. 











Safety Platform Designed for 
Washing Windows 


A NOVEL hanging platform that en- 
ables a person to wash the outside of 
upper-story windows in comfort and safety 
has been invented by James C. Brewster of 
Fort Madison, 
Ia. The device 
consists of a 
stand and cage 
formed of iron 
bars, with hooks 
or hangers that 
extend across the 
windowsill and 
engage the por- 
tion of the win- fj 
dowsill within the 

room. “i 

Diagonal brace 
bars that are a 
part of the cage 
have downward- 
ly curved ends 
that rest on the 
outer horizontal 
portion of the sill 
and function to hold the cage and stand 
level while it is occupied by the person 
washing the window. 

The hooks holding the cage to the win- 
dowsill are made in two sections, hinged 
together. This makes it easy to fasten the 
platform in place or to remove it when the 
work is completed. 

The inventor declares the device is as 
safe as a kitchen floor. 














Single Lamp Varies Colors 
on Advertising Signs 


O PRODUCE changes in color in the 

illumination of advertising signs, an 
Indianapolis inventor has devised the elec- 
tric lantern shown here. 

Hitherto, color changes in illuminated 
signs were effected by the employment of 
many electric lamps of various colors. With 
this lantern, the effect is produced by re- 
volving glass plates of different colors. 
These plates are rotated about a single lamp 
by means of an electric motor that is noise- 
less and self-lubricating and that requires 
no further attention once it is installed. 







Glass plates 
of various 
colors are ro- 
tated about 
the lamp by a 
noiseless elec- 
tric motor 





Editor will be glad to supply, 

wherever possible, the names and ad- 

dresses of manufacturers of devices men- 
tioned in Popular Science Monthly. | 
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World’s First Aerial Bicycle Flies 


N AERIAL bicycle, called the 
A “eycleplane,” driven only by foot- 
power applied by the pilot to an 
arrangement of pedals, recently achieved 
a short flight near Dayton, Ohio. It is 
said to be the first man-propelled flying 
device ever to lift itself from the ground. 

This remarkable invention, the achieve- 
ment of W. F. Gerhardt, aeronautical 
engineer at McCook Field, Dayton, Ohio, 
is 20 feet high and has seven tiers of wings, 
yet weighs only 98 pounds. It is admittedly 
crude in construction, being hastily built. 
Paper was used largely to cover the frame- 
work. The fuselage is torpedo-shaped and 
about 12 feet long. 

The pedals are connected with the pro- 
peller at the front by a shaft and gear ar- 
rangement. Complete control is centered in 
the ‘‘joystick,”’ just in front of the pilot. It 
moves three ways, forward and backward 
to control the elevator and with a twisting 
movement to control the rudder. 

In its test flight the machine traveled 
20 feet and rose two feet from the ground. 

The inventor is convinced that higher 
gearing, more careful construction and 
some modifications suggested by his trials 
will achieve a device capable of rising to 
comparatively great heights and attaining 
considerable speed. Future cycleplanes 
will be much smaller, he asserts. 














Six Fuses in One Socket 


spe fuses in the space commonly occu- 
pied by one is a recently devised con- 
venience for the householder who forgets to 
keep a supply on hand. When one of the 
six fuses in the socket indicated by finger is 
blown out, a turn of the cap attached to it 
a the current to pass through a new 
use. 
The socket need not be removed. 


A “Camera Filling Station” 


HIS diminutive ‘“‘camera filling sta- 

tion,” built and displayed recently by 
C. L. Olds, of Lineoln, Neb., is made 
entirely of film spools except for four 
small nails holding together the roof 
signposts. Eight Christmas tree lights 
illuminated it in varied colors. A drive- 
way of white crushed rock was used. 














Built of spools and four nails 





Right: The 97-pound “bike” flying ma- 
chine with which the inventor, W. F. Ger- 
hardt, of Dayton, Ohio, recently made a 
short flight, using only foot power and pedals 


Below: An instant in what is said to 
have been the first flight ever accom- 
plished by a man-powered flying machine, 
The inventor served as pilot and motor 




































Ingenious Record Repeater 
Weighs Less than Ounce 


A SIMPLE but ingenious phonograph 
record repeater, weighing less than 
one ounce, is a recent invention that makes 
home dancing without an orchestra more 
convenient and. more enjoyable. It is 
said to be so simple that a child can attach 
it without difficulty or damage to the 
record or to the machine. 


This device requires no adjusting. It 


merely is set in the center of the record, 






This repeat- 
er does not 
touch play- 
ing surface 


over the peg. It does not touch the playing 
surface of the record at any time, and its 
action is said to be so shockless and precise 
as not to endanger the record, needle, or 
tone arm. It is claimed that no appreciable 
pause intervenes between the end of the 


record and the start of the repetition. 


As the needle reaches the end of the 
record, a movable arm, operating on a cam, 
picks up the tone arm and carries it, so 
quickly that the eye barely follows the 
movement, to the starting position. The 
arm is then returned to its place by a coil- 
spring. The length of your dance records 
now is measured by the capacity of your 


phonograph spring. 
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A Permanent or Temporary 
Paper Fastener 


USINESS papers may be fastened to- 
gether permanently or temporarily for 
working purposes by means of this im- 
proved fastener. The machine is adjusted 
simply by turning a little device with the 
forefinger; when one side of this device is 
turned up, the staple is pushed through the 
papers and clinched. When the other side 
is up, a temporary fastening is made. 


Wood of Sawdust and Chalk 


L jee a mixture of 50 per cent sawdust 
with chalk and chemicals and subject- 
ing it to extremely heavy pressure, a Nor- 
wegian inventor claims to have perfected 
an artificial wood possessing the toughness 
of real lumber. 

The new substance is said to have the 
hardness of oak. It can be planed, sawed, 
bored, painted, and polished. 


4i 
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Our Silent Partners, the Plants 
‘The Story of Man and His World” 


By E. E. Free, Ph.D., and D. T. MacDougal, Ph.D., LL.D. 


VERY human being is a parasite. 
Whether we like it or not, we must 
live upon the labor of others. These 

others are the plants. 

Plants supply all the food in the world. 
They can support themselves by ab- 
sorbing non-living substances like water, 
salts from the soil, and gases from the air. 
We animals cannot do this. We must 
have more complicated foods, things like 
fruits or tubers or the bodies of plants, 
substances like starch or sugar that plants 
have manufactured, or the flesh of other 
animals who themselves have lived, in 
the last analysis, on vegetable products. 

If all the animals in the world were wiped 
out by some cosmic cataclysm, life would 
still go on. Plants would remain and an- 
imal life undoubtedly could be developed 
again. Butif all the plants died, 
life would disappear. We ani- 
mals, deprived of the plant hosts 
on which we feed, would soon 
starve and the world would be 
as lifeless as in the beginning. 


One Common Ancestor 


Both plants and animals are 
descended, as we saw in the 
first chapter of this series, from 
the same creatures, from those 
little living slime specks on the 
ancient seashore, which were, we 
believe, the first form of life on 
earth. This was perhaps a bil- 
lion years ago or more. Soon 
the specks diverged, you remem- 
ber, into two groups. Some of 
them learned how to move them- 
selves about and these became 
the ancestors of animals. Oth- 
ers learned how to make food 
for themselves out of non- 
living chemicals in the water, 
and these became the ancestors 
of plants. This marked the sep- 
aration of the two great branches 
of the tree of life—the animal 
branch and the plant branch. 

The later history of the animal 
branch we have already traced. 
We have seen how the descen- 
dants of the moving slime specks 
grew more and more complicated 
in form and. bodily character, 
how they invented in turn the 
backbone and legs- and warm - 
blood and kings to breathe with, 
and all the thousands of inven- 
tions that make up that culmi- 


tion—the body of man. 
Meanwhile the plant branch 
has been inventive also. Plants 
have invented leaves, for in- 
stance, and strong stems like 
the trunks of trees, roots to take 


nating product of animal evolu- 
\ 


the soil, fruits and seeds and 
flowers, all the thousands of 
bodily devices that modern 
plants possess. 

The greatest of plant inven- 
tions was the first—how to make 
food of non-living materials. 
The secret was the use of the 
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N THIS article, the eighth in Poputar 

ScrencE MonrTHu_ty’s fascinating series 
on Evolution, Doctor Free, Fellow of the 
American Association for the Advance- 
ment of Science, carries us one gigantic 
step farther in his thrilling story of 
Nature’s growth. This month the author 
has collaborated with Doctor MacDougal, 
well known for his valuable scientific 
work. Doctor MacDougal is Director 
of the Department of Botanical Research 
of the Carnegie Institution of Washington. 











Trapped by the Milkweed 


up water and food materials from 3 tome remarkable photograph above, highly 
enlarged, shows how the flower of the 

common milkweed catches and holds a cluster 
fly that has visited it in searchof honey. The 
struggles of the insect cause pollen to stick to its 
legs. If the insect is strong enough to escape, this 
pollen is carried off to fertilize another flower. 
A cluster of milkweed blossoms like the.one 
above is shown in life size in the right-hand 


energy of sunlight. 
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There still live in the 
sea vast numbers of tiny floating plants, 
billions of them in a bucketful of water, that 
still make food in about the same way, prob- 





ably, asitwas made by their first ancestors. 
These plants contain a green substance, 
the same that gives the green color to all 
plants. This substance is able to take up 
some of the rays of sunlight and to use 
the energy from them to run its food- 
making machinery, just as a man-made 
factory uses electrical energy. 
Sunlight furnishes, then, the power for 
the plant food factory. The raw ma- 
terials come from the water. One of them 
is water itself, the other is a chemical 
compound called carbon dioxid. This 
compound is really a gas, the same gas 
that makes the bubbles in soda water. 
There is always a little of this carbon 
dioxid gas dissolved in sea water and this 
is taken out by the plant. It and water are 
built up chemically, by the energy of sun- 
light, into a simple kird of 
sugar, that is, into food. 

Plants that have come ashore 
and learned to live in air still 
make food in this same way. 


Every Garden a Sugar Mill 


There is a little carbon dioxid 
gas in air too, and the leaves take 
up some of it. There is water, 
too, inside the leaves. This gives 
the leaf the two necessary raw 
materials and sunlight provides 
the power, just as it always has. 
So the leaf makes sugar out of 
water and carbon dioxid and 
sunlight. This feeds the whole 
plant. Indirectly it feeds us. 
The process of sugar making is 
called photosynthesis. It is one 
of the oldest inventions of 
living matter and undoubtedly 
the most important. 
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The next important invention in the line 
of plant evolution was that of a resistant 
body that could not easily be pulled apart. 
Before this, some of the single plant specks 
had taken to living to- 
gether in groups, just as 
the animal specks had, 
and had produced thus 
the first many-celled 
plants. In the begin- 
ning, these aggregates of 
living cells were stuck 
together loosely, we may 
suppose, as the cells of 
some living water plants 
still are. Gradually the 
union between the cells ; 
became more permanent. The individual 
cells developed outer walls of a tough skin- 
like substance that we call cellulose. Some 
of them grew long and thin like threads, so 
that their tough walls held the mass of liv- 
ing cells together. These elongated cells 
gave the plant strength so that the move- 
ment of the water in currents or with the 
tide would not tear the body of the plant 
apart. 

Just as the animals developed muscles 
and bones in order to move where they 
wanted to in spite of the currents, so the 
plants developed these threadlike cells so 
that they could sit still and not be torn 
apart when the water moved. 

Most plants still have these thread cells. 
They hold together the long fronds of sea- 
weed. They are the fibers that stiffen the 
wood of trees, fibers that we take out and 
make into paper. The fibers in the flax 
plant give us linen thread and those in the 
hemp make rope for us. Similar elongated 
cells in the seed pod of the plant make the 
fibers of the cotton. 

These three plant inventions 
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were made while plants lived 
only in the sea. The land, as 

yet, was bare. But the sea was | 
growing crowded. Food was 
scarce in it and there was a 
strong incentive for animals and 
plants alike to move out onto 
the shore. 

This required, however, funda- 
mental modifications of the 
body. To a living plant in the 
ocean the water and the carbon 
dioxid that it needed for food 
came to it automatically in the 
water that bathed it. In the air 
all this would be changed. New 
devices must be perfected to 
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meet these changed conditions. 

The plant inventors had to go to work 
again. 

The advance of the plant army outward 
from the sea was slow and tentative. The 
oldest land plants that we know have been 
found, as fossils, in the rocks of Scotland. 
They are probably about 400,000,000 years 
old. Apparently they were shaped a good 
deal like the seaweeds from which we be- 
lieve them to have sprung. Instead of true 
roots they had merely a bulbous enlarge- 
ment buried in the soil, somewhat like the 
root of a present-day mushroom. They had 
no true leaves, only some 
rounded stems, that probably 


water = 
stiff stem structure, built, as usual, out of 
elongated fiber cells, so that they could hold 
their stems upright and thus get more light 
for use in the manufacture of food. 

In the next fifty or a hundred million 
years these two inventions developed into 
practically the modern form of plants—the 
familiar structure of leaves, branches, and 
main stem. The utility of this structure is 
that it exposes as much surface as possible 
to the air and to light, both of which are 
necessary for the manufacture of food. 

At the same time the original bulblike 


Plant Inventions 
< (As shown by the peach tree) 


“pee many leaves and branches 
expose the greatest possible sur- 
face to the air and sunlight. The 
widespread root system makes the 
water from the soil readily available. 
Seeds are the means used by the tree 
to propagate its kind, wrapped in a 
tempting fruit that is carried away 
by man and animals to other parts 
and eaten, after which the seed is 
dropped and later becomes a tree. 

At left: Cross section of a plant leaf, 
showing how the green substance, 
manufactures sugar in 
living plants by absorbing sunlight 
and combining carbon dioxid and 











Millions of tiny root 
hair; absorb water and 
food from the soil. 


root of the first land 
plants developed pro- 
jections and branches, 
and these grew millions 
of little hairlike threads 
hanging on them, so that 
the plant had a root sys- 
tem, a very large surface, available in the 
soil through which surface the plant could 
absorb the water that was no longer pro- 
vided directly at the surface of the leaves. 
The impervious skin that was necessary to 
keep the plant from drying out developed 
many little microscopic holes, called sto- 
mata, through which the gases of the air 
could penetrate and provide the necessary 
carbon dioxid gas to the food-making ma- 
chinery inside. 

In the stems and branches there de- 
veloped long tubes through which the 
water from the soil could rise (as 
what we call sap) to the place 





were green in color, that may 
have resembled superficially the 
stalks of asparagus you buy 
nowadays in the market. 

These very ancient land plants 
had already made, however, two 
important inventions. They had 
invented a protective covering, 
or skin, so that they would not 
dry out in the air as a seaweed 
would. They had devised, also, a 





Flower in the crannied wall, 
I pluck you out of the crannies, 
I hold you here, root and all, in my hand, 
Little flower—but if I could ‘understand 
What you are, root and all, and all in all, 
I should know what God and man is. 


where it was needed in the leaves. 
All these changes were devices 
to expose the leaves (where food 
was made) to as much light as 
possible and to provide them 
with the two necessary raw ma- 
terials—water and carbon dioxid 
gas. 














—Tennyson. It is interesting, in passing, to 
compare the way in which the 
animals met this same problem. 
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Nature’s Unending Cycle of Food 


Alt green plants manufacture sugar from the water, 
carbon dioxid gas, and sunlight that they absorb. 
Animals then eat the plants, and they in turn die or are 
killed and eaten by man, who himself dies, and whose 
body then, in common with all plants and animals, sets 
free water and carbon dioxid gas, which brings us once 































could come in close contact with the air 
itself. The animals, with some exceptions 
like the insects and the earthworms, pro- 
vided for the forced circulation through- 
out the body of a fluid blood artificially 
charged in a special organ, the lungs, with 
the needed gases of the air. 


Life’s Marvelous Adjustments 


Every creature, plant or animal, that 
lives on the land and breathes the air is 
living, really, under conditions to which it 
is unsuited and in surroundings for which 
it was not designed. We air-breathers 
manage to live at all only because of the 
astonishing inventive genius of life, just as 
} men can live in the Arctic by the artificial 
expedient of heated houses, or down under 
» the sea in invented submarines. 

How successfully the plants managed to 
live on land and how long ago they did it, 
is indicated by the fact that about 
300,000,000 years ago most of the 
earth was covered with luxuriant 


more to the beginning of the eternal cycle 


son, or, what is the same thing, to start a 
new plant of the same kind when conditions 
for life become more favorable. 

Certain kinds of plants a good deal like 
modern ferns had already fallen into a 
habit of what is called the alternation of 
generations. One generation of such plants 
was quite different in appearance from the 
next one. The first generation, for in- 
stance, might be a small creeping weed that 
lived only a few days; the generation that 
grew from this weed might be a great tree 
that lived for many years. The third 
generation, in turn, would be like the first, 
and so on. 

Out of this habit developed the device of 
seeds. One of the generations, usually the 
smaller one of the two, came to live its 
life, not freely, but as a parasite on the 
other generation. Then this parasitic 
plantlet, really the dwindling remnant of 
the alternative generation, became in- 


closed in a sort of a case or coat and did not 





| vegetation, the vegetation that pro- 
duced our coal beds. There were few 

land animals then. Some insects ex- 
isted and a few sluggish, crewling 
» amphibians, half reptile, half fish. 
» The land world in those days was a 
world of plants. Most of the animal 
» life was still in the sea. 

But at the end of the coal period 
the world fell, it seems, upon times 
of climatic disturbance. The weather, 
which had been warm and equable 
| all over the earth, became variable. 
_ Some countries grew cold, others hot. 
The seasons, which had been much 
alike, became sharply different. 

There were profound effects, of 
course, on the forms of life. The 
plants which had conquered success- 
fully the difficulties of coming ashore 
























WATER TAKEN UP BY ROOTS 
AND SENT TO LEAVES 





plant. 

When the seed sprouts, it is this little 
plant that comes out and grows. Most 
seeds contain, also, some food to provide for 
this plantlet until it can grow large enough 
to feed itself. This food is the starchy or 
oily or “meaty” part of the seed. Corn- 
meal, for instance, is the food that was 
stored up in the seeds for the little plants. 
The plants themselves are the “germs” 
that the miller takes out and throws away. 


Plants Die; Seeds Replace Them 


When the cold winters of the years fol- 
lowing the coal period clamped down their 
ice and snow on the land, the large plants 
died. 

But these plants had left seeds behind 
them. The seeds could stand the cold. In 
the spring they were still alive, and as soon 
as the weather was warm enough, they 
woke up and started all over again. 

The animals, of course, had to meet 
this same problem of surviving the 
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SUGAR CONVERTED 
INTO STARCH AND 


winter. Some did so by developing 
the habit of hibernation or winter 
sleep, a habit which the ancestors of 
our frogs acquired at this time and 
which their descendants still possess. 
Another group ofanimals—the insects 
—met the problem in exactly the same 
way as the plants did, namely by mak- 
ing use of an alternation of genera- 
tions. Thisis what the yearly change 
of grub to butterfly and butterfly to 
grub really is and this is why it was 
developed. 

But this is not quite all of the story. 
It is never enough for life, it seems, 
merely to survive. It must expand, 
enter new realms, conquer more ter- 
ritory, just as plants and animals ad- 
vanced out of the sea. 

Now the plants, you notice, have 
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They, too, developed skins that would pre- a long and rainless summer? How could live in the open at all. That is, it became b 
vent drying, but they provided for the gas__ they escape being killed by the winter cold? aseed. 

they need, namely, oxygen, by the device They met these difficulties in different If you carefully cut open a bean or pea . 

of inclosing in their bodies a litle sea water, ways; but the most successful solution, on seed, or any seed, for that matter, that is : 

which became blood. Plants increased the whole, was the invention of the seed. large enough so that you can see what is ; 

their surface (by branches and leaves) so All the seed is, really, is a device to keep _ inside it, you will notice that it contains a ; 

that nearly all the matter of their bodies the plant alive during an unfavorable sea- little whitish thing that is really a tiny ‘ 
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had another ordeal to face. How 
} were they to-survive the dryness of 





How Nature makes potatoes. The sugar manatee 


tured in the leaves is transported downward into the 
tubers and there converted into starch for storage 


handicaps against expansion on the 
(Turn to page 118) 
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IA Lower Berth for Everybody, Is New Plan 


FDO OW Ww Ww eo Ges 
LOO © 0 1 mH" 6 


PRESENT TYPE SLEEPING CAR 





























STATIONARY WOMENS 
PIVOTAL SEATS BASINS SEATS COMPARTMENT 
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Se “a ‘SLEEPING BERTHS 

ve: iagram contrasting PU ON ice Oe oe 
the daytime arrangements of ~ VLIW SEOKS 
the old and new sleeping-car de- 

signs. Right: How the new type 
seats are converted into beds 
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SMOKING ROOM’ 














PACIOUSNESS and comfort, both day and night, are pro- 
vided in an ingenious new design for sleeping cars proposed 


by M. C Krarup, consulting engineer. The illustration above 
shows two compartments of the car arranged for daytime use. 
































et free The seat nearer the window is pivoted, allowing a range of 
positions. The fixed aisle seats double the day accommo- 
senmie dations of the car. Twenty-four of these compartments can 
be contained in an ordinary sleeping car. 
or pea AT THE right: The same two compartments converted into 
hat is sleeping berths. Note the spaciousness, allowing comfort- 
hat is able headroom, a personal wash basin and a large mirror. Bed- 
ains a ding is stored in the lower portions of the chairs, and the mattress 
- tiny is produced by lowering the back cushion and extending the seat 
| of the pivotal chair. 
: The compartments would be separated by partitions of et Sy 
little material such as bakelite paper, which is stout and yet can be f 
Most pulled down from oblique spring rollers in the ceiling. Two i 
de for would be required for each compartment, one attaching to the ’ 
ough pivotal chair and the other, slightly overlapping the first, 
hy or hooked across the stationary aisle seat. The projecting por- 
Corn. tion of the aisle seat would be covered. The aisle curtains 
gol would resemble the usual drapes now used in sleeping cars. 
ants. : ‘ 
rms’? . : ene e ° 
way. Revolving Sash Facilitates Window Cleaning 
INDOWS with double-hung sashes, their normal positions, the entire window 
me that not only can be raised and low- space can be used for ventilation. The 
: fol- ered in the usual manner, but also swing windows are made for any size of opening 
their completely around on horizontal pivots, and may be installed in any house, old or 
lants have been designed recently-to facilitate new. 
cleaning. When tilted at right angles to Tilting them at an angle assures draft- 
hind proof ventilation even on windy days. 
- In Crimped Shingles Restored 
s 
ho By U. S. Forestry Service 
neet 
the d ideas << 
in : . 
ae This Coin-in-the-Slot Radio 
— Is Parisian Innovation 3 ss 
3€SS. HE penny-in-the-slot machines with Cedar shingles before and after 
ects ear tubes that had their habitat in undergoing the new process 
ame depots, amusement parks, and hotel lob- 
lak- bies have, for the most part, disappeared. METHOD whereby shingles of cedar 
era- With them have vanished the songs they and similar wood that have crimped 
nge emitted in squeaky jumbles of sound. But in drying because of excessive moisture 
y to the idea they embodied lives today in this may be restored, has been announced by 
was French radio machine, which is invading the United States Forestry Service. Since 
wherever Parisian crowds are. shingles thus damaged are worthless, the 
ry. In cafés, motion-picture theaters, hotel discovery promises some really valuable 
ms, | vestibules, steamship cabins, and many economies. 3 
nd, 4 other public places, this coin-in-the-slot re- Crimping is due, it was found, to the 
ter- ; ceiving apparatus is plucking melody from collapse of the wood cells that contained 
ad- the ether and coins from the purse. the free water. If the shingles are subjected 
The coin connects the receiving ap- to live steam at boiler pressure for 20 
ave paratus for a limited time. A card be- hours and then dried in a kiln at a tem- 
perature of 160 degrees, with from 25 to 
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side the device tells the hours when music 
is available. — 





35 per cent humidity, the crimp disappears. 





Safe, easy cleaning with swivel sashes 


~~. 


POPULAR SCIENCE MONTHLY 45 3 4 
lrivessi Malzing Chnanal Wratar QGanndineiga <writh TT tnha 











POPULAR SCIENCE MONTHLY 





Auto Engine Serves as a Sawmill 


HE “How My Car Serves Me” prize 

contest, announced in the September 
issue of POPULAR SCIENCE MONTHLY, has 
met with immediate response from our 
readers who own automobiles. Many of 
them have sent in letters and photographs 
describing novel uses to which they have 
put their cars. 

All the way from Paris, France, comes 
an interesting contribution, an invention of 
M. G. Schoedlin. The photograph of his 
ingenious motor-car sawmill is reproduced 
above. With this saw, mounted on an 
inclined truck at the rear of the car, he has 
more than paid for his car. The device is 
driven by the two rear wheels of the auto- 
mobile which rest on two friction rollers. 


When the engine is started, the saw revolves 
with sufficient force to cut logs of the size 
ordinarily used for firewood. 

Competition in the ““How My Car Serves 
Me” contest closes September 20. For 
the best letter of not more than 400 words, 
accompanied by photographs or drawings, 
we offer these prizes: $20, first prize; $10, 
second prize; $5, third prize. A number 
of the contributions will be published next 
month. Prize-winning letters will appear 
in the January issue. 

Address Automobile Contest Editor, 
POPULAR SCIENCE MONTHLY, 225 West 
39th Street, New York City. Each letter 
will be considered by a board of editors, 
whose decision will be final. 
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Baby Is Given Fresh Air 
in Window Cage 


Sree am of flat and tenement dwellers, 
whose tiny lungs have been forced to 
breathe stale and overheated air, are offered 
relief by the recent English invention pic- 
tured above. A large metal crate is at- 
tached to the outside of the window by two 
stout iron poles. A baby basket can easily 
be lowered inside. If insects are likely to 
trouble the child, the crate can be screened. 
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Droplights Are Adjusted by 


Simple Arm Device ; 


peta wale that swing from the ceil- 


ing by flexible wires have always been ' 


difficult to adjust to heights and angles such 
that they throw a maximum amount of 
light on the proper spot. Any one who has 
used them in the study, the office, the work- 
shop or the garage has probably been forced 
to change the height by knotting the cord 
and to swing the lamp from place to place 
by tying it with strings attached to walls, 
joists, desk legs and other places. 
A St. Louis man has devised this simple 
‘ attachment, which permits the droplight to 
be adjusted as desired. It is a pivoted arm 
to which the light may be fastened at any 
point. Swinging the arm up or down or 
from side to side causes rays to fall wher- 
ever desired. A movable clamp permits the 
arm to be placed wherever necessary. 





light adjuster aids in typesetting 
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Quick-Change Screwdriver 
Contains Three Blades 


HE inge- 

niouslittle 
tool shown 
here is called 
a “lightning- 
change maga- 
zine screw- 
driver.’’ Ithas 
three sizes of 
blades, con- 
tained inside 
the handle 
and num- 
bered 1, 2, 
and 3, according to size. There are three 
corresponding numbers on the handle, and 
the blade desired is obtained for use by 
turning a cap, rotating the handle until the 
number corresponding to the number of the 
blade is up, then tipping the handle until 
the blade drops into place. 

A turn of the cap locks the blade into 
the handle for use and holds it rigid. The 
blade springs back into the handle when 
the locking cap is turned in the opposite 
direction. 


CAP LOCKS -». 
BLADE “ 








These Two-Piece Overalls 
Are Dustproof 


throu: 
device 
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This dust- 
proof overall 
suit, consisting of 
jacket and trou- 
sers, is said to offer 
unusual freedom 
of movement 


‘Ta work garment has all the appear- 
ance of the ordinary one-piece over- 
all suit, but in reality it is a two-piece 


suit so fashioned as to be absolutely. 
' dustproof. 


The suit consists of a jacket and trousers. 
The jacket has a waistband under which 
are tabs which button to the trousers. If 
the trousers wear out or are hopelessly torn, 
it is not necessary to discard the entire 
garment, as would be the case with the 
ordinary one-piece overall. It would be 
necessary merely to buy new trousers. 

The garment when fastened together may 
be put on and taken off as a one-piece suit, 
and when buttoned it is dustproof. It has 
no bibs, strings, double folds, buckles or 
catches to bulge and dangle, thus permit’ 


ting greater freedom of action and making 


laundering easier. 
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Making Shoal Water Soundings with Light 


N ENGLISH inventor has devised 
A a method of utilizing projected light 
to determine the depth of water 
through which a vessel is passing. The 
device is said to supply an accurate and 
satisfactory substitute for the time-worn 
operation of “heaving the lead” to make 
soundings in shallow waiter. — 

The apparatus consists of two parts. One 
of these is a projector, which, through a 
porthole in the bottom of the hull, throws a 
beam of light directly downward to the bed 
of the waters. The other part, called the 
“depth finder,” is placed at another port- 
hole some distance from the first in the 
bottom of the vessel in such a position that 
the beam of light may be observed plainly. 
In this manner the angle between the line 
of the beam and the observer’s line of vision 
is recorded accurately. 


How Depth Is Determined 


Running perpendicularly from the chart- 
room is a tube connected with the depth 
finder. By an arrangement of mirrors the 
ray of light is reflected through this tube so 
that it can be observed continuously by the 
navigating officer. After the apparatus has 
recorded the angle between the light beam 
and the line of observation, a simple cal- 
culation determines the depth of water be- 
neath the vessel with absolute accuracy. 

The apparatus, of course, cannot be used 
in sounding the depths of the ocean, for it is 
impossible to project a ray of light powerful 
enough to penetrate to the bottom. But it 
is entirely efficient in rivers, and other shoal 
waters where frequent soundings are neces- 
sary to a vessel’s safety. 

Soundings can be taken with this instru- 
ment under any weather conditions and at 
any speed. The necessity for “slowing 
down,” as with the prevailing method, is 
obviated. The only instance in which it 
could not be used would be in the rare event 
of the failure of the electric current. 











Chicken Incubator Used 
in Cheesemaking 


N ORDINARY chicken incubator has 
been used with striking success to test 
milk in cheesemaking by J. L. Sammis, of 
the Wisconsin College of Agriculture, 
shown above with his testing apparatus. 
Milk samples are placed in test tubes in 
the incubator and subjected to heat of a 
temperature favorable to the development 
of bacteria. The samples are tested, and 
the milk is accepted or rejected, according 
to its reaction to the heat. 
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DEPTH INDICATOR 
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BEAM OF LIGHT 


How beam of light, projected downward, makes soundings. 


“EMERGENCY VALV 
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Depth is determined me 


mathematical calculations based on the “a formed by light beam and line of light 


Gyroscopic Indicator Makes Night Flying Safe 


ERILS of flying by night, or in clouds 
P have been lessened by a new gyro- 

scopic indicating instrument recently 
perfected by the United States Army Air 
Service at McCook Field, Ohio. It con- 
sists of two gyroscopes with axes at right 
angles to each other, and a glass tube 
resembling the bulb of a 
carpenter’s leyel. 

The turn-indicating gy- 
roscope has its axis hori- 
zontal and parallel with 
the wings. A turning of 
the plane to the right 
causes the top of the 
rotating gyro to tip to the 
right, actuating a pointer 
that shows the amount 
which the plane has turned. 

The pitch-indicating gy- 
roscope also is mounted 
on a horizontal axis at 
right angles to the first. A 
downward pitch~of the 
plane causes the register- 
ing end of the axis to move 
down, and the pointer 
shows on a scale the 
amount of dip at which 
the plane is descending. 

When the plane is mov- 
ing horizontally, all scales 
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BALL OFF CENTER INDICATES 
TILTING OF PLANE 






THIS END OF GYROSCOPE 
MOVES DOWN WHEN PLANE DIPS 


On the face of the indicator (at left) pointers register turn 
and pitch, while a level indicates tilting of plane. At the 
right, interior of the device, showing the two gyroscopes 


read zero, but as soon as one wing drops 
lower than the other, the ball within the 
gage glass moves to one side. 

Both gyroscopes are turned by a jet of air 
that is shot against vanes formed in the rims 
of the wheels. This jet of air is produced 
by the suction of the wind. 


GYROSCOPE TILTS 
WHEN PLANE 
URNS 
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T° FACILITATE the work of changing 
electric lamps for the cornice lights of 
its building, the Seattle Times, of Seattle, 
Wash., has installed a small railroad on its 
roof. The Times found that the many 
cornice lamps illuminating the building 
were difficult to replace, sometimes requir- 
ing 10 hours of labor. Other problems of 
work about the roof also were troublesome, 
and as a result the railway was decided 
upon. 

Steel tracks were laid on the roof, run- 
ning all around the edge. On these tracks a 
three-wheeled hand car is operdted. On the 
inner side the car carries a 200-pound 
counterweight. The outer side supports a 
ladder designed to hang over the edge of 
the roof. At the bottom of this ladder is 
suspended a small railed platform on which 
the workman rides. 

Standing on this platform the worker 
moves quickly from lamp to lamp, while 
helpers push the car along the track. In- 
stead of the 10 hours formerly required to 
change the lights, the work is now done in 
two hours. 

The amount of work saved and the 


Roof Railway Aids 


At the left, the 
roof railway, 
showing handcar 
with counter- 
weight and bal- 
anced ladder sus- 
pended over the 
edge of the build- 
ing. Below, the 
moving ladder 
and platform from 
which workmen 
replace lights on 
the cornice 








greater comfort and safety of the workman 
can be realized from the fact that formerly 
attention to the cornice lights meant 110 
trips over the side of the building on a small 
ladder. 


Air Cushion Seats Designed for Motor Buses 


MNIBUSES with seats that rest on 

pneumatic shock absorbers promise to 
solve one of today’s greatest passenger 
transportation problems in rural and sub- 
urban districts. 
Country roads are 
not always in first 
class condition, and 
to protect the pas- 
sengers from painful 
bumps and shakings 
it is necessary to use 
pneumatic tires on 
the wheels of a ve- 
hicle. But such tires 
are costly and, ow- 
ing to the bad con- 
dition of the roads, 
have a brief life. 

A new type of 
seat, recently placed 
on the market, 
makes it possible to 
employ solid tires 
without exposing 
passengers to the 
discomfort of shocks, and perhaps injury, 
when traveling over rough roads. Accord- 
ing to the width of the seats, they rest upon 
one or two valve-controlled pneumatic 
shock absorbers acting through springs. 
The cushions. consist of two telescoping 





ee 


metal cylinders, carefully machined so that 
they fit practically airtight when lubricated. 
They are said to be so efficient that pas- 
sengers may read without undue eye strain. 


f 


y 

Interior of new easy riding 
omnibus with seats equipped 
with pneumatic shock ab- 
sorbers, as shown at the 
right. An air cushion in- 
closing a spring absorbs the 

jolts over reugh roads 
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VALVE- 
“CONTROLLED 
AIR CUSHION 
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Spurned Corncob Rises 
to Dignity of Wood 


you. who have thought of corncobs only 
as holders provided by Nature from 
which you might nibble the sweet kernels, 
should be interested in the recent discovery 
by Professor Darling, of Milliken Univer- 
sity, Decatur, IIl., of a process by which 60 
per cent of the cob can be manufactured 
into a substitute for wood. Professor 
Darling is shown above in his laboratory, 
making his synthetic wood. 

The cob is ground to a flakey, fibrous 
pulp and, after being mixed with a suitable 
binder, is compressed by a powerful hy- 
draulic press. 

The finished product can be whittled, 
glued, nailed, screwed, shaved, or turned 
on a lathe without danger of chipping. It 
will withstand a pressure of 10,000 pounds 
to the square inch. It can be stained and 
varnished like ordinary wood. 





A Blowtorch that Solders 
and Brands 
A COMBINATION soldering iron, 
blowtorch, and branding iron, which 
is self-heating, of light weight, and little 
more than a foot in length over all, has been 
developed by an Illinois manufacturer. 
Gasoline is used as fuel, 


and is carried from the large 
cylinder by cotton wicking 





Combination soldering 
iron, blowtorch, and 
branding iron 


to the flame tube through which it is fed 
by a patented needle valve and vaporized. 

A special alloy steel tube connects the 
fuel tank with the burner in order to keep 
the tank cool at all times. 

The device may be adapted to any of 
its three uses by a simple adjustment. The 
fuel feeding is said to be so arranged as 
to insure safety to the user. 





Handwriting Telegraphed 


“ELEGRAPHIC transmission of 
written script—1453 words in six 
minutes—was accomplished recently by 
a new French invention. The 
handwriting was sent from 
Lyons to Malmaison, near Paris. 
Ordinary transmission of such 





have required 25 minutes. The 
promoters of the new device 
plan to make it available soon for 
the use of the French public. 





a message by telegraph would 
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Bicycle Searchlight Made 
with a Flashlight 


A BRACKET that permits an ordinary 
pocket flashlight to be utilized as a 
searchlight by a bicyclist has been in- 
vented by Clarence E. Graves, of Ham- 
mond, Ind. It is a strip of sheet metal 
fitting the circumference of the flash lamp, 
to which it is secured by a bolt and thumb 
nut. It is fastened to the handlebar by one 
of the bolts that engage the bar at the head 
of the bicycle. 





Adjustable Window Shelf 
for Flower Pots 


FLOWER lovers who are city dwellers 
will warm to “Betsy Bobbit.” The 
young lady is an attractive adjustable 
shelf, which makes it possible to have a 
flower pot on 
even the narrow- 
est windowsill. 
The device is 
of metal, sturdily 
built, and capable 
of supporting 
a pot weigh- 
ing 20 pounds. 
It hooks over 
the sill, between 
the sash and the 
sill, and does not 
interfere with 
raising or lower- 
ing the window. 


strip gives the 
strength neces- 
sary to support 
pots heavier 
than 12 pounds. 
It is fastened to 
the apron or fac- 
ing of the win- 
dow by a few tacks and the slanting piece 
then is engaged in it. 

The invention is easily slipped into 
place, and its inner support, made attrac- 
tive by a hand-painted picture of an old- 
fashioned girl, lends itself well to any 
home interior. 

Gracing bare windows with flowers 
gives charm to the dingiest and least 
inviting of exteriors. And flowers in win- 
dows, never sun-hungry, always thrive. 











Nerve Splicing Is Achieved 


NaS splicing, said to be the most 
delicate of surgical operations, is one 
of the latest achievements of curative 
science. Nerves from animals may be used to 
restore health and activity to human 
muscles and other body parts suffering 
from nerve loss or disease. 
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A Mobile New Pump with Many Uses 





AN ENGINE- 
DRIVEN 
double - cylinder 
pump, mounted on 
automobile wheels, 
so that it may be 
moved from place to 
place by automobile, 
motorcycle, or mo- 
tor truck, or drawn 
by hand, has been 
perfected by a Penn- 
sylvania manufac- 
turer. The device 
is said to adapt it- | 
self to a variety of | 
uses. ; 

It may be used 
for any purpose for 
which a pump is 
necessary, in con- 
struction work, in 7 
repair work, or in 
irrigation. Its mo- 
bility adapts it for general pumping utility 
about a farm or industrial plant. It is, 
moreover, a particularly effective piece of 
fire-fighting apparatus. Industrial plants 
and small towns could find inexpensive fire 
protection in it. 

The engine develops five horsepower, and 
the double cylinder assures a continuous 
stream. This stream can attain to 80 
gallons a minute. A single, half-inch 
stream may be directed from a half-inch 








his easily transported pump, with its capacity of 80 gallons 
a minute, can fight fires or empty flooded basements 








fire nozzle on a blaze at a considerable dis- 
tance. For fires closer to the machine, two 
high-pressure streams may be used. The 
suction hose is adapted for quick and con- 
venient use in lake, creek, well or in any 
flooded place. 

The pump and engine are securely 
mounted on steel, thus permitting the de- 
vice to be safely transported at high speed 
over rough roads. The apparatus weighs 
1300 pounds, completely equipped. 


Inventor Soars in a Ten-Pound Flying Device 


| giclee age a 10-pound flying machine 
and then flying with it was the daring 
exploit performed recently by a German 
inventor, Dr. I. Seehaase, who is shown 















here with his folded diminutive gravity- 
outwitter over his shoulder. The other 
picture shows the same device being 
handled in a high wind by attendants in 
preparation for a flight. 

This invention is said to be the smallest 
and lightest flying device with which man 
ever has ventured into the air. It is a sort of 
parachute kite, ruggedly but lightly and 
compactly constructed. It is said to be 
perfectly safe, even when the wind dies 
while the aviator is aloft, since its para- 
chute nature permits an easy descent. 

Flights cf considerable duration are said 
to have been accomplished by the inventor, 
in spectacular tests in Germany. 
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Doctor Seehaase carrying his 10-pound folded parachute kite. Below, 








. attendants. about to release the retaining ropes for a flight by the inventor 
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Is a New Ice Age Coming? 


Famous Polar Explorer Taking Radio into the Bleak Arctic 
By Captain Donald B. MacMillan 





When the following 
special article was re- 
ceived in the office of 
this magazine, the ex- 
plorer already had em- 
barked on his eighth 
expedition into the 
Arctic to determine, 
among other things, 
whether another Ice 
Age is beginning. 

Captain MacMillan is 
preeminently fitted to 
discuss this fascinating 
question. He has 
missed only two of the 
Jast 15 years in the 
Arctic. In 1908 he 
voluntarily relin- 
quished his position as 
a college professor to 
sail north with Peary 
on his memorable dash 
to the North Pole. His 
observations concern- 
ing the advance of the 
@laciers in the Far 
North, and the reasons 
offered by science, will 
interest every reader. 









T IS always of interest 
I to me upon my de- 

parture for the Arctic 
regions (this is my eighth) 
to learn just what par- 
ticular phase of our pro- 
jected work appeals most 
especially to the public. 
This year it happens to be 
the possibility and the 
probability of another gla- 
cial period. 

That subject is of great 
interest, but not more so 
than the subjects of ter- 
restrial magnetism and at- 
mospheric electricity, in 
both of which we hope to do 
good work under the direc- 
tion of the Carnegie In- 
stitution of Washington. 
The latter is of especial in- 
terest just now in view of 
the tremendous wave of 
enthusiasm over radio. 

We are going far beyond 
the Northern Lights, plan- 
ning to winter at Cape 
Sabine, eleven degrees from the North 
Pole. 

My auxiliary schooner, Bowdoin, espe- 
cially built for arctic work, is equipped 
with a powerful sending and receiving 
wireless outfit. In our tests we have heard 
stations 2500 miles distant, and have 
communicated with stations in Virginia 
and the Far West, thus assuring success in 
this branch of our work if we can penetrate 
the auroral belt that encircles the globe at 
about 55 degrees north latitude. 

On my last trip, when two degrees be- 
yond the Arctic Circle, every night I 
heard distinctly the Arlington station at 

Washington, D. C., and this with a much 
inferior set than now installed in the 
Bowdoin. ..- 

It was the intention of our radio experts 
to use copper strips on the bottom of the 
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Bowdoin as a ground. We 
decided, however, that 
the 1700 steel plates on 
the bow with which we 
crush and ride over ice 
will serve the purpose 
equally as well. 

All of our best and 
ablest geologists declare 
that we are at the close 
of a great glacial period 
when the northern part 
of North America was 
covered with 4,000,000 
square miles of ice. The 
first great icefield was 
developed about 500,000 
years ago. Since that 
time there are very good 
reasons for believing 
that we have had three 
more great glacial stages, 
each lasting 25,000 years, 
with interglacial stages 
averaging 125,000 years. 
What is the explanation 








Capt. Donald | B. MacMillan tuning up the engine of 
the Bowdoin for his present trip to the Fat North 





Captain MacMillan in his radio room on 
the Bowdoin, from which he will send 
messages from the Far North 


POPULAR SCIENCE MONTHLY 


of these climatic changes? 
Many and sound reasons 
have been advanced, 
among which are: 

An increased degree of 
ellipticity (the 
oval shape) of the orbit 
of the earth. 

A change in the obliquity of the elliptic. 

A change in the position of the earth’s 
axis of rotation. 

An actual sliding of the external crust or 
shell around its fluid nucleus. 

A continuous change in the distribution 
of land and sea. 

A periodical elevation and subsidence of 
the surface of the earth. 


Why Not another Ice Age? 


Since we are absolutely certain that we 
have had four or more great glacial stages, 
no good and sufficient reasons can be ad- 
vanced why we should not have others. 
The glaciers in the Alps are all retreating, 
those of the Chamonix Valley from one 
quarter to one half mile during the last 10 
years. The glaciers of Alaska also are 
lessening in bulk. The Muir Glacier 
has retreated seven miles in 20 
years. Therefore, it comes as 
a surprise to geologists .when I 
tell them that all glaciers in the 
Far North are advancing, and 
have been for at least the last 
70 years, as clearly proved by the 
maps and accounts of our early 
explorers. 

My own observation during the 
last 15 years confirms this. If 
they are advancing, why? Is it 
due to an increase in humidity 
resulting in an increase in snow- 
fall, or a re-elevation of the north- 
ern lands? Mountains are being 
covered, valleys are being filled, 
coastlines and islands obliterated. 
Vegetation is being killed, animal 
life consequently being destroyed, 
and the icefields of our North 





The Bow- 
doin frozen 
in during 
MacMillan’s 
last Arctic 
trip in 1921 
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Atlantic are increasing in area and adding 
to the dangers of navigation. 

Greenland has an area of 600,000 square 
miles. Today 500,000 are covered with 
ice. A covering of the remaining 100,000 
will influence life considerably, in that 
millions and millions more tons of ice will 
drift southward yearly to cool our waters 
and lower the mean annual temperature. 

Ellesmere Land, now slowly being ice 
capped, will aid in bringing about this 
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id. We result. The result will not be marked 
, that until the hundreds of glaciers now 
tes on filling the valleys reach the sea, 
ch we when each will send out its fleet of 
ver ice icebergs to add to the already con- 
Irpose gested northern waters. ‘ 
How rapidly are these glaciers ad- Y¥ . LA 
t and vancing? This is one of the purposes \\ & WN 
eclare of my expedition—to mark clearly for \\ \ Y 
close future reference the faces of many of our Wy Y'\ 
period largest glaciers. When other explorers NS Ws 
1 part return in future years, they can bring us <cdea s ce 
1 was back something definite. Had Kane, RNS MAG patie 
10,000 Hayes, Hall, Greeley, and Peary done this, IN SS SSN SVv 
The they would have made invaluable contri- [| SY ~*~ XS 
| was butions to science. 
10,000 
that Wie this promise to Science, Cap- 
good tain MacMillan’s article concludes. |. 
eving What are the potentialities of the infor- |. 
three mation he submits? XX 
lages, For the first time in the history of © (OOo GC 
years, polar exploration, as Captain MacMillan Jo SS 
tages modestly states, his expedition will plant 
years, landmarks in the vast fields of arctic ice 
ation. to permit scientists of the future to fore- 
nges? cast exactly when the earth will know its 
asons next Age of Ice, when a great portion of 
1ced, northern North America may lie buried 
like the poles beneath huge mountains of 
ee of solid ice; when vegetation may disappear 
the from the Northern Hemisphere; when man 
orbit and animals may die and the earth be 
habitable only near the equator. 
ptic. Science tells us that today we are at 
rth’s ithe end of a glacial period of 25,000 years, 
one of three to five such periods the world 
st or has known in a half million years. The 
- interglacial periods—those when the mid- 
tion lands of our globe are as we see them now 
—last for 125,000 years or more, soimme- ~ 
e of diate fear need not enter into our consider- How our artist pictures the next great Ice Age. The glaciers, 
ation of the possibility of a return to the in their relentless advance, sweep away and crumble the 
Age of Ice. tallest skyscrapers of our cities, blotting out the modern 


civilization built by science. The inset illustrates one of the 
scientific explanations of glacial periods—the change in the 
earth’s axis of rotation and consequent shifting of the poles 


While science can only theo- 
rize as to the cause, it can tell 


we almost with certainty the his- 
ges, tory and effect of the previous 
ad- glacial periods. Their stories that time Amer- the past and the future lend special interest 
ers. — are written in the face of the ica, Europe, and to Captain MacMillan’s expedition—an in- 
ing, earth; in the contours of northern Asia_ terest that has been heightened, from the 
one mountains, the beds of streams, knew a civiliza- standpoint of the public, by the present 
10 the shore lines of inland waters, tion beyond that widespread use of radio. Radio en- 
are the depths of valleys. For when of which we are thusiasts all over the country are ready to 
“ier billions of tons of ice move ir- now so vain! tunein on WNP—“Wireless North Pole’— 
20 resistibly over the land, they ™,. The present sum the call number assigned the Bowdoin, 
as hew, cut, and carve from their "4 total of human which carries the first broadcasting station 
i I path anything that threatens = knowledge may ever to move over arctic ice. 
the , to halt their progress, smooth- have been sur- 
nd ing the mountain faces, level- passed prior to Radio Expert of the Expedition 
ast ing the hills, gouging out the the last advance 
he valleys and altering the cliffs. of the devastat- Hiram Maxim, dean of all radio ama- 
rly The next Age of Ice may ing ice. All the teurs in America, was responsible for the 
obliterate a civilization that it scientific dis- selection of Donald Mix, of Bristol, Conn., 
he has taken mankind centuries ‘ eoveries that as the radio operator of the expedition. 
If to achieve. Great cities may make our lives Mix’s fellow members of the American 
it be .swept away before the pleasant and safe Radio Relay League have agreed to do 
ty relentless march of the glaciers. may have been their best to maintain communication with 
w- The crumpled stones of their > \/ > in the hands of WNP at all times. Messages from the 
h- tallest structures may be re- Sas 5 & »* the ancients Bowdoin will be broadcast by transmission 
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ng turned into the earth whence tlh fy } whom the last from WJAZ station in Chicago. In addi- 
d, . science snatched them or car- #4” glacial period re- _ tion-to keeping the world informed as to the 
d. 4 ried on by the flood w ters of moved from the progress of the expedition, the Bowdoin’s 
al. the melting period into the seas. will our descendants wear clothing ©arth. radio equipment will permit the crew to | 
d, , Possibly this happenedinthe _like this? Here is Captain MacMillan These fascinat- listen in on the popular radio programs,@ (7 


th | i last age of ice. Possibly’»efore dressed in a “parka” of arctic furs ing mysteries of diversion new to polar expeditions. 
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Tiny Models Illustrate 
Industrial Methods 


ITTLE models of industrial plants, 
revealing in easily grasped detail the 
construction and operation of factories, 
mines, furnaces, etc., are on exhibition in 
the Division of Mineral Technology, in the 
United States National Museum at Wash- 
ington, D. C. Two of these are illustrated 
herewith—the shaft coal mine above and 
the pot glass furnace at the right. 

The model above shows the shaft build- 
ings, tipple, miners’ houses, and under- 
ground workings in which miners are seen 
cutting coal by machinery, every detail 
built accurately to scale. 








New Railroad Ditcher Is Versatile Machine 


Hic# efficiency, extreme mobility and 
versatility, and low maintenance 
cost are said to be features of the im- 
proved heavy duty, revolving type rail- 
road ditcher shovel shown below. It is 
possible to mount this machine on railroad 
trucks of standard or special gage, traction 
or continuous tread trucks. This adapt- 
ability makes the same machine available 
for use in cleaning ballast, laying rails, 
ditching rights of way, loading and un- 
loading,,and stocking coal. It may also be 
used as a locomotive crane and has numer- 
ous other utilities. 

The machine also is designed for ready 


conversion to a steam shovel, crane, single 
line clamshell, or dragline outfit. All points 
exposed to intense stress are reinforced. 





Relief for the Rheumatic 


ORE than 4000 sufferers from rheu- 
matism are said to have enjoyed an 
80 per cent amelioration of symptoms under 
the bacteria injection treatment given 
5000 patients during the last four years at 
the clinic of the New York University 
Medical College. In several instances the 
improvement effected is said to have been 
equal to a cure. 








yin. 





Wide use of this new railroad ditcher, because of its remarkable mobility and 








versatility will, it is claimed, render unnecessary many machines now in use 
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Monohbus Mav Rriné Cheaner Ridec 


Safe Milk-Bottle Carrier 
for Children 


N° LONGER is there any reason why 
four-year-old Buddy should go forth 
to the store with a dime, some pennies, and 
a milk bottle and come back sobbing 
in a few minutes, penniless and milk- 
less, except . 
for what is 
splashed on him, 
Unless he falls 
down, the 
bottle carrier 
here shown will 
safeguard 
against childish 
carelessness. 
This carrier 
holds the 
milk bottle se- 
curely once the 
wire cross piece 
has been locked 
in place. The 
grip may be ad- 
justed to fit a 
bottle neck of 
any size, and the 
wooden handle 
gives comfort to 
the one carrying 
it, without dan- 
ger of slipping. 











The handle in use 





A Wireless Service Truck 
Answers ‘‘SOS”’ Calls 


A WIRELESS sending and receiving 
set has been added to the equipment 
of the service truck operated by a Los 
Angeles transportation company. This 
truck is stationed halfway between Los 
Angeles and San Diego, Calif., keeping in 
touch with the home station, so that al- 
most instantly it can be advised of a com- 


BOULEVARD 
EXPRESS 





Note wireless set installed in truck 


pany truck in need of repairs along the 
road between the two cities. It also 
answers distress signals from private cars, 
the owners, of course, paying the standard 
rate for whatever help is rendered. 

The owners of tine service truck believe 
that before long such wireless equipped 
repair cars will be maintained on principal 
highways all over the country. 
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Airplane Speed Controlled 
by Adjustable Propeller 


Gaon below is Spencer Heath, of 
Baltimore, Md., demonstrating to 
Major-General Haraguchi, of the Japanese 
army, his recent invention, an airplane pro- 
peller with adjustable blades that may be 
altered in pitch simply by pushing a button. 
This feature is said to make possible a 
wide range of speed as well as to provide an 
effective brake to be used in landing. 

Mounted on a trailer truck, the Heath 
propeller proved capable of driving the 
truck for- 








ward or , 

Th - 
backward ae dona 
at varying strating 
speeds, al- his new 
though the propeller 





blades revolved at full speed throughout. 
One adjustment enabled the truck to re- 
main stationary while the propeller was 
revolving swiftly. 

Among the advantages which the inven- 
tor claims for his propeller are these: 

It provides aircraft with a variety of 
speeds, instead of only one speed, as at 
present. It supplies a brake when revolved 
in a reverse direction, and in consequence 
obviates the necessity of a long run in land- 
ing. It permits tuning up the engine of an 
airplane without the necessity of checking 
the plane; for, when set at neutral, it pro- 
duces no forward impulse. 


Metal Chain Will Prevent 
Finger Sucking 


MALL children can be cured of the 
finger-sucking habit if an arrangement 
of bands and dangling metal links is 
clamped around the end of the thumb or 
finger, says the inventor of this device. 
When the child attempts to put the 
finger, with band and chain attached, into 
its mouth, the metal parts come in contact 
with the tongue and the roof of the mouth. 
The result is unpleasant, but not painful. 





After experiencing this disagreeable sen- 
sation a few times, the child will be cured 


of the habit, the inventor claims. 








Dangling links hung from metal bands 
discourage thumb sucking by infants 
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New Parlor Golf Game Played with Manikins 


guider that play real golf on the 
parlor floor, under the control and 
direction of players, feature a new indoor 
golf game that includes tees, greens, bunk- 
ers, and even the water hazards of the out- 
door game. 

The game is played with a club resem- 
bling a driver, which has the figure of a 
miniature golfer in place of the usual 


wooden head. The arms of the manikin are 
pivoted, so that when the player pulls back 
a lever in the club handle, the doll swings a 
tiny golf stick and strikes a small celluloid 
ball. 
Considerable skill is required. If the 
little player is not directed properly, he will 
foozle completely. Length and direction of 
the strike both are in the player’s control. 


Convenient Bridge-Score Pad Clamps to Table 






























MINIATURE 
locomotive 
constructed of Ford 
parts is attracting 
attention at Culver 
City, Calif., where. 
it is being displayed 
by De Witt Brady. 
The connecting 
rods are the only 
parts used in the 
motor car that serve ; 
the same purpose in — 
the locomotive. 
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Midget Locomotive Made of Old F 





Ford parts were used throughout in building this locomotive 


a eskd one who plays bridge 
knows what an annoying article 
the score pad is. Sometimes you can’t 
find it when you’re ready to play. 
When you have found it and have 
started the game, the pad is likely to 
evidence an exasperating habit of travel- 
ing around the table, getting mixed up 
with the cards, or falling to the floor. 
Or the pencil may be lost. 

These annoyances are eliminated by a 
bridge-pad holder that recently has been 
put on the market by a Connecticut 
manufacturer. A spring clamp holds 
the pad securely to the table, so that it 
is always ready for use at the score- 
keeper’s side and can be written on 
without being held in place by the hand. 
The outfit includes a refillable pencil and a 
socket for the pencil that prevents it from 
being mislaid. 

THE number of living organisms in one 
single gram of soil, no more than a teaspoon- 
ful, exceeds 40,000,000, according to a cen- 


sus taken at a British government experi- 
ment station. 
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HE monobus, 
a hybrid of 
trolley car and au- 
tobus, has been 
suggested as the 
possible solution of 
transportation 
problems in 
suburban districts. 
By its use the cost 
of installation and 
expense of main- 
tenance could be 
reduced, it 
is claimed, to the 
lmmits demanded 
by infrequent trol- 
ley service in thin- 
ly settled com- 
munities. 
The monobus 
would be _  sup- 
ported by two 
trolley-car wheels 
and two bus 
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Monobus May Bring Cheaper Rides 
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‘AUTOMOBILE WHEEL 




















wheels. The trol- 
ley-car wheels 
would be located nearer the center of the 
bus than the truck wheels, and would run 
on a monorail laid on the edge of the 
highway. The auto wheels would make 
use of the paved or dirt areas. Rapid 
transportation would thus be confined 
to one side of the road. Very little pave- 
ment, if any, would need to be broken to 
prepare the railbed. Either an overhead 
trolley driving electric motors, or gas 
engines, could be used for motive power. 

The main advantages claimed over an 


























NE of the most unusual sun-dials in 
' existence is that at Columbia Uni- 
| vessity, New York City, presented recently 





TRACTION 
WHEEL MOTOR 

















Our artist’s conception of the 

proposed monobus. The diagram 

illustrates how one rail and a side- 
walk would provide traction 


automobile bus are a diminished wear on 
roads, and reduction in tire cost, since there 
would be but two tired wheels, on which 
only 40 per cent of the load would fall. 


Remarkable Sun-Dial as Accurate as a Watch 


by the class of 1885. A 15-ton granite 
sphere casts a shadow upon the base so 
that the east and west edges of the shadow 
exactly pass through two marked points at 
high noon on any day of the year. 

Two bronze plates east and west of the 
great ball are marked with a series of lines 
and points. Thus, for the tenth of April, at 
noon, standard time, the shadow crosses 
the April lines on the two plates at points 
marked 10. 

If the shadows are observed simultan- 
eously, the moment the shadow lies as 
above stated is high noon. 

At least two months will be indicated by 
the shadow on each plate, but only one 
month by both. 

The calculation of these dial plates re- 
quired months of work, first, because 
standard time was not the same as astro- 
nomical time, as determined wherr the sun 
reaches the zenith; secondly, because the 
base was a cone and the shadow a cylinder, 
making it necessary to compute the shadow 
line on the conical base. 
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Indicating noon, April 8 or July 22, determined by the shadow on the west plate 





Tiny 18th Century Watches 
Rival Modern Handiwork 


MOBEEN jewelers who have -produced 
a ‘‘dime size’ watch movement, small 
enough to be mounted on a finger-ring, 
point to the achievement as an example of 
the progress made in the watchmaker’s art, 
but our illustration shows that small move- 
ments are nothing new. 

The little timepieces in the handles of 
these jeweled knives were made in the 
eighteenth century, almost two hundred 
years ago. The production of such a small 
movement entirely by hand tools affords as 
fine an example of watchmaking as any- 
thing the present-day jeweler can offer. 

















Dr. W. D. Bates and his lie detector 


Lies Read in the Eyes by 
Novel Detector 


IES, even those harmless lies that 

lubricate so many of Life’s situations, 
promise to become hazardous luxuries if 
the ‘‘retinoscope,” a lie-trap devised by 
Dr. W. D. Bates, noted New York City 
ophthalmologist, is vindicated by experi- 
ence and comes into wider use. | 

According to the inventor, prevarica- 
tion produces a mental strain, a generally 
conceded contention. This, he says, re- 
sults in a temporary nearsightedness. It 
is this effect which is detected with dis- 
concerting accuracy, it is said, by the 
retinoscope. 

The instrument reflects a bright light 
into a mirror. The suspect’s eye is studied 
through it while he reiterates the doubted 
statement. If he is drawing upon imagina- 
tion rather than memory, the shadow of 
the retina, according to Doctor Bates, 
moves in a direction opposite from that of 
the shifting mirror. 
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Mastering the Science of Billiards 
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Willie Hoppe, world’s champion billiard player, executing a 


billiards: 


“why” of it. 


typical draw shot. Notice how he holds his ~ue loosely between 
thumb and forefinger, using the remaining fingers as a guide 


O ONEwould dream of plung- 
ing into deep water without 
first learning how to swim. 

Yet almost every day I see men 
attempting to play billiards—one 
of the most complicated and 
scientific games ever devised—with 
no knowledge of its fundamental 
principles beyond the fact that it 
consists of knocking three ivory 
balls around a felt-covered rec- 
tangular table with a tapering stick called a 
cue. 

That may seem like an exaggeration, but 
I assure you it is not. Possibly 90 per cent 
of those who will tell you they “play 
billiards” have not the remotest conception 
of the definite scientific principles upon 
which the game is founded. Every billiard 
shot is a scientific problem, the solution of 
which requires practical knowledge of 
mathematical and mechanical truths and 
a fine adjustment of the player’s mental 
and physical being. Although there are 
thousands who play at billiards all over the 
world every day, there are less than 10 who 
may be called first class players and cer- 
tainly less than 100 who play the game well 
enough to turn in creditable scores day in 
and day out. 

Of this little handful of expert players 
some of them, I feel sure, possess no better 
physical equipment for the game than those 
who must be classed as “dubs,” but they 
have succeeded because they have learned 
to play the game with their brains—that is, 
scientifically. The average man who has 
enough interest in billiards to attempt to 
play the game occasionally, with a little 
thought and a little intelligent practice can 
bring about an almost magic improvement 
in the quality of his play. 

The first and most important step to be 
taken in improving one’s billiard game is a 
proper adjustment of the mental attitude— 
the psychology. Take the game seriously, 
and develop confidence in your ability to 
play it. -The-value of-self confidence was 


brought home vividly to me early in my — 


career as a professional player. On January 
15, 1906, when I was 18 years old, I was 
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FOLLOW MASSE 


DRAW 


Right and wrong positions of cue in striking the ball for 
three of the most important and useful billiard shots 


playing Maurice Vignaux in Paris for the 
professional championship of the world. 
Although I had been playing in public for 
11 or 12 years, I was nervous. It was my 
first championship match. Vignaux was a 
four to one favorite. When we began to 
play, however, my nervousness left me, for 
I concentrated on the game and tried to 
imagine I was merely practising on my own 
table at home. In France they divide a 
match into two periods. At the beginning 
of the second half it was anybody’s game. 
In my first inning I found myself confronted 
by a ticklish shot. All the effect of the 
“‘selH-kidding’’ I had been doing left me. 
Frankly, I was scared. If I should miss the 
shot, Vignaux would be left in excellent 
position to start a long run and win the 
match. 

Should I try to make the shot, or should 
I miss purposely with the idea of leaving 
the French master out of position? 

I hesitated before answering. Then I 
said to myself, ‘‘Willie, you’re not going to 
get very far if you’re going to be afraid to 
take chances. You’ve made harder shots 
than that a hundred times. Go to it!” So 
I chalked my cue, made the shot—and 
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CUE BALL CUE BALL 


Three ways in which apparently difficult 
shots can be executed easily by hitting the 
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WRONG 


By Willie Hoppe 


Champion B.uiliard Player of the World 
ERE are Champion Hoppe’s rules for improving your game of 


1. Use a cue that feels comfortable in your hands, hold it 
lightly, chalk it frequently, and, unless making a special 
shot, keep it horizontal. 


Never attempt a shot without first learning the 


3. Hit the balls no harder than is necessary. 

4. Follow through from four to six inches on 
every shot—including the draw. 

5. Hit the cue ball in the center. 


6. Remember that many difficult- 
looking shots become easy if 
played off the cushion. 


then ran 98, the longest run of the 
match. 

That shot was the most im- 
portant of my life—not because it 
virtually won the match and my 
first world’s championship, but 
because it taught me something 
that every billiard player should 
know—never to attempt a shot 
unless you intend to make it count. 
Since that time I’ve been tempted 
to play safe many times, but I’ve never 
done it. 

That, then, is the psychology of billiards, 
Now for the mathematics and mechanics. 

A correct cue is a . 
most important ele- 
ment in developing me- 
chanical efficiency in 
billiards. First of all, 
your cue should “fit” 
you. If it feels com- 
fortable in your hands, 


CUE BALL it is the right one; if 
it does not, it is wrong. 

I use a cue weighing 19 

ounces, but that is 

only because I have 

This follow found that a 19-ounce 
shot Hoppe cue is the proper one 
calls my for me. Also, like 


most im- 


portant.” most professionals, I 


hace use a cue with a com- 
ne paratively hard tip. 
he won his Although a hard tip 
first world’s gives less hold on the 
chempion- ball, it furnishes better 
ship match “toych” and _ higher 


speed. 

Most amateur players, I believe, would 
do better to use a soft tip in order to avoid 
miscues. A miscue in the last block of my 
match with “Young Jake” Schaefer in 
Chicago on March 29, 1922, probably 
prevented me from regaining from him the 
billiard championship of the world at that 
time. I was in excellent position with only 
82 points to go when the miscue occurred. 
“Jake” immediately ran out the 10 points 
he needed and won the match. 

, Having found the cue that fits you, the 
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next thing is to learn to hold it properly. 
Don’t grasp the butt with all your fingers 
as though it were an ax. This is a mistake 
made by most amateurs. The cue should 
be held lightly, almost loosely, between 
the thumb and forefinger, the remaining 
fingers serving only as a guide. No matter 
what sort of shot you are attempting, make 
your stroke smooth and steady—never 
jerky—and, unless you are trying to pro- 
duce some special ef- 
fect, keep the cue , ; 
horizontal. Do not 
raise the butt! This 
causes the ball to 
spin and impairs ac- 
curacy. It is probably 
the cardinal sin of 
most unskilled play- 
ers and one of the 
principal reasons why 
theyremain unskilled. 
Another important 
point — unless mak- 
ing a massé, or some 
other shot that does 
not permit it, always 
follow through from 
four to six inches 
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the follow, the bank, and the massé. 
Carom is the word used to describe the re- 
bounding of the cue ball from the object 
ball after striking it. It is probably the 
shot most frequently used by the inexpert 
player. The draw I have already men- 
tioned. The follow shot is quite well de- 
scribed by its name. It is made by striking 

the cue ball above center, there- 

by giving it.a great amount of 
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either object ball and those in which the 
cue ball strikes one object ball first, then 
the cushion, and. then the second. ball. 
The massé may be called exaggerated 
English. It is made with a nearly vertical 
cue against one side of the ball with aim 
taken almost through the center of the ball. 
In making it, the left hand may be held 
upright with the tips resting on the table, 
or the left forearm may be held rigid 
against the body and 
the cue directed 


against the ball 
through a loop-finger 
bridge.” 


In a massé, the cue 
ball describes a 
curved path, permit- 
ting the execution of 
direct caroms_ that 
otherwise would be 
impossible — when 
the three balls are in 
line, for example. In 
a short massé, little 
force is necessary, al- 
though the tip of the 
cue must “‘catch” the 





after hitting the cue 
ball. Follow through 
even when making a 
draw shot. The 
“draw”’—the backward motion that the 
cue ball takes after striking the object ball 
—is not produced, as many seem to think, 
by a quick, jerky, upward movement of 
the tip of the cue, but by the backward 
rotation which is given to the ball by 
striking it below its center. The steadier 


holds his cue. 


the stroke and the longer thefollowthrough, - 


the greater will be this rotation. Many 
players fail in attempting draw shots be- 
cause they flinch, apparently fearing to 
give the ball a full forward stroke because 
they know they are trying to produce a 
backward motion. 

Unless you have some good reason for 
doing otherwise, always strike the cue ball 
in the exact center, or just above it. This 
causes it to travel forward in a straight 
line and gradually to acquire rotation about 
a horizontal axis from the friction of the 
cloth. Stroking the ball that way causes it 
to go exactly where you want it, and ina 
straight line. 


Don’t Hit Too Hard 


Another warning—if you hit the cue ball 
harder than necessary, the result will be 
almost invariably a “bad leave,’ that is, 
the balls will be driven so far apart that 
your next shot will be a difficult one. 

Don’t be afraid to chalk your cue, and 
always chalk it when attempting a draw, 
follow, English or massé. 

For practice in stroking I know of noth- 
ing better than driving a ball from one end 
of the table against the opposite cushion 
and holding the cue after the follow through 
to permit the ball to rebound against it. 
This, unless you are a player of some skill, 
you will find more difficult than it sounds, 
for, unless the ball is struck in the center, or 
exactly above it, a greater or less amount of 
English will be imparted and it will fail to 
return to the place from which stroked. 

There are, of course, an infinite number 
of shots possible on a billiard table. To 
attempt to describe specific shots would be 
futile, but there are general principles in- 
volved in all shots which I shall try to de- 
scribe briefly. 

All billiard shots may be considered as 
belonging to the following classes or to a 
combination of them—the carom, the draw, 
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regained the world title. 


**Young Jake” Schaefer, ex-champion, from whom Willie Hoppe recently 
Notice the nearly horizontal position in which he 
Raising the butt of the cue impairs accuracy, Hoppe declares 


forward rotation, which causes it to con- 
— on its path after striking an object 
ball. 

Bank, or cushion shots, are probably 
self explanatory and we shall make no 
distinction here between those in which 
the cue ball strikes a cushion before striking 








: © Keystone 
Roger Conti, one of the world’s leading 
billiard experts, demonstrating the 
massé shot. Note how near the center 
his cue, held vertically, hits the ball 
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surface of the ball to 
give it the rotary 
motion that makes it 
curve. 

Since the oppor- 
tunity to score points by direct caroms 
is distinctly limited in a billiard game, the 
cushions must be used constantly to cause 
the cue ball to reach its objective. The 
angles at which the balls rebound from the 
cushions furnish the geometry of the game. 
In this connection, the first thing to be re- 
membered is that when a ball is driven 
against a cushion without English, the 
angle of rebound is always equal to the 
angle of impact. 

When it is necessary for the player to 
cause the cue ball to rebound from the 
cushion at a greater or less angle than that 
at which it is directed against it, he em- 
ploys English. If the English is put on the 
side at which the ball would naturally re- 
bound if it were not used, the angle of re- 
bound will be lessened; that is, the ball will 
rebound more nearly parallel with the 
cushion. If the English is put on the other 
side, the angle of rebound will be larger; 
that is, the ball will rebound more nearly 
perpendicular to the cushion. When using 
English—unless attempting some other effect 
as well—hit the cue ball at half its height. 


Practice Is the Best Teacher 


I can’t give any rules for determining 
the amount of English to be put on a ball. 


Nothing but practice will teach you that, - 


and you can obtain the best practice, not 
by playing matches, but by setting the 
balls on the table and practising the same 
shot over and over again until you are able 
to execute it perfectly. 

The average unskilled billiardist makes 
the game more difficult than it actually is by 
failing to learn the fundamentals before 
attempting to play. This means work. I am 
35 years old and I have practised billiards 
not less than an hour a day since I was a boy 
of six. Also, when preparing for a match, I 
train—on the roads—almost as severely as a 
pugilist, for billiards is a trying game and 
good condition of the body and. nerves is 
essential to success. 

I do not expect any one who plays for 
amusement to tie himself down to any such 
rigid routine as mine, but I would advise 
him to take as much care with each shot as 
though a world’s championship depended 
on it. 
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Smallest Full-Grown Horse 
in the World 


HIS is Tiny Mite, the smallest full- 

grown horse in the world, 26 inches 
tall and weighing 51 pounds. His diminu- 
tive proportions are the more remarkable 
because he does not come of any diminu- 
tive breed of equines. He has as his sire 
and dam respectively, Baron B. and Lady 
Raffles, full-sized thoroughbreds and former 
race horses. Tiny’s home is at Revere 
Beach, Mass., where his owner has erected 
a special miniature barn for him. 





Solid or Pneumatic Tires 
Worn by New Wheel 





A NEW wheel design for motor trucks 
permits the use of solid or pneumatic 
tires without changing the wheel. On the 
wheel in the center may be placed either 
the solid tire and wide rim shown at the 
left or the pneumatic tire and rim shown 
at the right. 





Tennis Balls Are Cleaned 
by Brushing Machine 


IRTY tennis balls, which grime the 
hands and white sport clothes, now 

can be banished inexpensively, it is claimed. 
But it is the con- 
dition and not 
the ball that 
really is banished. 
Stains of grass 
or clay are said 
to be effectually 
removed by the 
recently patented 
brushing machine 
here shown. This 
device is screwed 
to the wall, or to 
some solid ob- 
ject convenient 
to the tennis 
court. The dirty 

















. balls are placed between the brushes 


through the swinging gate, which is shown 
open in the illustration. 

Two balls can be cleaned at once, their 
separation being accomplished by a curved 
arm. When the handle is turned, the 
brushes revolve, reaching every portion of 
the balls’ surfaces and causing them to 
leave the machine looking very much like 
new. ; 
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Armored Monster Once Roamed Texas 


Palaescincus, 
or “armored di- 
mosaur,” as it 
probably ap- 
peared when it 
roamed the 
Texas plains 
ages ago: 
a restoration 
from fossilized 
skeleton (below) 
found in Texas 


MAY thousand years ago this formid- 

able looking creature roamed the 
plains of Texas. Perhaps it was the original 
Texas steer. This striking animal is Palae- 
scincus, the “‘armored dinosaur,’”’ a restora- 
tion of whose skeleton has just been placed 
















in the American Museum of Natural His- 
tory, New York City. 


The scientists who exhumed the fossil- 
ized remains and made the restoration, say 
that, despite its forbidding appearance, 
the beast was really a gentle and peaceful 
creature that lived on grass. Its spiny 
armor, it seems, was utilized only as pro- 
tection. 

The creature stood about five feet tall, 
measured approximately 20 feet from nose 
to tail, and was about as easy to damage 
as an armored tank. 








World’s Champion Hen Has 
Laid 1300 Eggs. 


BOVE is Mrs. Lyle Funk, of Shirley, 
Ill., holding her prize white Leghorn 
hen, Lady Anne, said to be the champion 
egg producer of the world. Lady Anne is 
10 years old, and in the nine years that 
elapsed since she learned to lay has pro- 
duced more than 1300 eggs, with a total 
weight of about 175 pounds. 

The poultry books say that the world’s 
record for egg production is 1355, held by 
a hen which has long since passed on. Lady 
Anne’s owner expects her to exceed this 
record by a wide margin, since she is still 
a steady producer, and so healthy that any 
actuary would give her several more years 
to live. 


Burglar Carries Lamp in 
Palm of His Glove 


Aer ingenious lamp 
attached to the palm of a glove re- 
cently was seized by Detective Captain Sam 
Street, of San Antonio, Tex. 

In the palm of the‘glove is a pocket, in 
which is placed a small electric battery. 
Flat wires lead the current through the 
switch at the base of the index finger 
to a bulb at the base of the third 
finger. 

This arrangement enables the burglar 
to press the switch button with his index 
finger while shielding the light so that it 
will not be visible from behind. A sufficient 
amount of light is projected forward to. 
enable him to read the combination on the 
safe he is about to rob. 

















Lamp and switch button in glove 





seems likely to be fulfilled. This giga 
by the world’s greatest tunnel will 





ITH British and French engineers completing plans for a 31-mile traffic 
tube under the English Channel, a transportation dream 120 years old now 
ntic project to connect Dover and Calais - 
described with fascinating and authorita- 
tive illustrations in an early issue of Popular Science Monthly. 
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Midget Inboard Motor for Canoes 


The diminutive new canoe motor makes possible a motor 


boat so light that one man can carry it, as shown below 














‘Tas 35-pound power plant for inboard 
installation in canoes marks the achieve- 
ment of the long desired portable motor 
boat, permitting one man to take long, 
solitary canoe voyages through such dis- 
tricts as the Canadian lake country, which 
require frequent portaging. 

The motor is constructed so that it lies 
low in the canoe, thus greatly increasing the 





stability of the 


craft. It can — _ 97 
be installed in installation 


from two to 
three hours and 
removed in 10 minutes. A heavy, diagonal 
skeg from the tip of the projecting motor 
parts protects the propeller blades. 





A Pocket Check Protector 


PERFORATIONS to prevent the altering 
of checks, long used by business houses, 
are made available for personal checks 
by this new, pocket-size perforator. 

The perforator is of silver plates, be- 
tween which the check is placed and 








punched. These perforations, opposite 
printed numerals on the margin of the 
check, designate the maximum amount. 





Crane and Truck Combined 
in Mobile Lifting Unit 
‘THE mounting of a lifting crane on a 


storage battery electric truck was ac- 
complished successfully for the first time 


recently by the New York Edison Com- 
pany. 

Since being placed on the truck, one of 
five tons, the crane has shown a lifting 
capacity at least 40 per cent greater than 
that at which it was rated by the manu- 
facturer. This remarkably efficient per- 
formance results from the lowering of the 
crane’s center of gravity by the weight of 
the storage battery. 

The crane has been used successfully in 
such work as handling heavy reels of cable, 
loading coke and coal and piling manholes 
and castings. The device can pick up a 
large reel of cable and place it on a truck in 
from 30 seconds to 144 minutes. The only 
methods practicable before its development 
required from 10 to 20 minutes for the 
same work, moving loads in smaller quan- 
tities and far more slowly. 

The ordinary type of crane cannot be 


moved from place to place @,, over city 
streets. The mobility of this new 
crane makes that easily pos- 
sible. Henceit becomes 
available for i making lifts 
for such work as is 


usually left to riggers. 























The powerful electric truck and crane hoisting a large spool of cable 
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the scourge was rampant, he consented to 
visit the afflicted area and study the dis- 
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greeted with derision by scientists, veteri- 
narians, and cattle raisers. 
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Upright Camp Fire Broiler 
for Outdoor Cooks 


NOVEL outdoor broiler that stands 
erect beside the fire has been invented 
for campers and picnickers. It is supported 


at the back by a sharp-pointed wire leg 


that is pushed into the sand or dirt. 

The invention really is a wire inclosed in 
a cooking pan. The flavor of food broiled 
over a camp fire frequently is spoiled by 
smoke—a disagreeable feature of camping 
that is prevented by the new device. 
Meat can be turned in it without being 
disturbed, and a fish being grilled will not 
be broken into unappetizing scraps. 

The pan is fitted with a trough at the 
bottom, in which all juices and grease are 
caught. This pan also serves to con- 
centrate the heat and keep hot the side 
already cooked. 





A Novel Hacksaw Frame 


FYERY mechanic who knows how vital 
a tool a hacksaw can be will find this 
recently patented frame interesting. 

It is designed to undergo severe usage 
without springing. In designing the handle, 
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the inventor remembered the mechanic’s 
comfort and shaped it to his hand. The 
frame is equipped with devices that allow 
the blades to be released and tightened 
quickly, and different sized blades to be 
adjusted easily. Quick setting of the blades 
to cut four different ways is also easy. 





Filling Station for Pens 


JrOUNTAIN-PEN filling stations in office 
buildings, schools, and libraries are in- 
teresting possibilities of tomorrow. 

The “station” pictured here has been 
at 


operated successfully for 
the University of Chicago. + 

A penny 
dropped in the 
slot releases 
enough ink to fill 
an ordinary 
fountain pen. 
You may first 
drain your pen 
in the left-hand 
container and a 
penwiper may 
be pulled from 
the upper right 
corner. 


months 














Working constantly with dogs suffering 
from a disease that made their bite fatal 
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He Saved a Million Lives 


The Inspiring Story of Pasteur, Great French Conqueror of Disease, 





By R. E. Martin 


HIS year the 
whole world is 
celebrating the 


centenary of Louis 
Pasteur, the great 





scientist, who, in 
point of alleviating 
suffering, has been 





called “the supreme 
benefactor of the hu- 
man race.” 

France, the coun- 
try of his birth, set 
aside six months. in 
which to honor his 
memory by a series 
of fétes and exhibits, 
one of which ° dele- 
gates from every 
country attended. In 
the United States the 
centenary is being 
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Whose Centenary the World Celebrates 
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observed generally by 
scientific societies 
and by the scientific 
departments of col- 
leges and schools. 

To the layman the 
name of Pasteur probably brings to mind 
only two great scientific achievements—the 
Pasteur treatment for hydrophobia and the 
heating process, known as pasteurization, 
by which milk is made germ-free and 
suitable for human consumption. These, 
tremendously important though they are, 
may be considered as only two incidents 
or phases of Pasteur’s far reaching life work. 

He it was who blazed the trail for modern 
antiseptic surgery. He it was who first 
developed the principles by which the 
medical profession now controls infectious 
and communicable diseases. By his re- 
searches he proved that the virulent plagues 
from which mankind had suffered for cen- 
turies were caused by living microorgan- 
isms—germs. And he was the 
first scientist to learn that these 
germs could be cultivated by 
man and injected into the bodies 
of sufferers to fight the very 
germs that caused disease. 

He pointed the way to the 
present-day control of such 
frightful scourges as hydro- 
phobia, tuberculosis, malaria, 
tetanus, infantile paralysis, 
leprosy, syphilis, dysentery, 
diphtheria, smallpox. And thus 
he saved at least a million lives. 

He saved the herds oi France 
from extermination by anthrax, 
and taught the world his meth- 
ods so that they might be ap- 
plied to cattle everywhere. 

He saved the silk industry of 
France by finding the cause and 
the cure of a disease that was 
killing the silkworms. 

He discovered that living 
microbes caused the fermenta- 
tion of wine, beer, milk, and 
butter, and he taught the wine- 
makers of France how to grow 
their grapes su that poisonous 
fermentations could not develop. 








Orphan children marching before the statue of 
Louis Pasteur in Paris, celebrating the centenary 
of the great French scientist who has been called 
“the supreme benefactor of the human race” 


partment. 


Although he was neither. physi- 
cian nor biologist, it is to him 
that both these sciences owe 
probably their largest debts. 

The amazing feature of Pas- 
teur’s life is that his most im- 
portant work was done after 
the age of 46, after he had 
suffered a stroke of paralysis 
that made him virtually a 
cripple for the rest of his life. 

By training and profession Pasteur was a 
chemist. He was born at Déle, the son of a 
tanner. 

As a boy, and even as a college student, 
this great man showed no extraordinary 
qualities. In fact, his college diploma 


Louis Pasteur 





stated that he was 
only “average” in 
chemistry. 

It was in 1854, 
when he was pro- 
fessor of chemistry at 
the college at Lille, 
that a distiller sought 
his aid in discovering 
the cause of certain 
harmful fer- 
mentations in wine 
and beer. This in- 
cident may be said 
to have furnished the 
groundwork for all 
of Pasteur’s later sci- 
entific achievements; 
for, while studying 
with crude apparatus 
the beverages he had 
been asked to test, he 
discovered living mi 
nute bodies, which 
developed only when 
the liquids were ex- 
posed to air. 

Up to that time 
the phenomenon of 
fermentation had 
been shrouded in 
mystery, although 
scientists of the day 
had offered dozens of 
ingenious theories re- 
garding its cause. 
Pasteur proved abso- 
» ilutely that it was due 
«. togerms. He proved 
then that fermenta- 
tion did not occur 
when the air was excluded. He followed up 
these discoveries by demonstrating in a series 
of intricate experiments that the germs 
were not generated spontaneously in the 
fermenting beverages, but existed in the air. 

Not only did his findings teach the vin- 
tagers and brewers how to save 
their products, but when applied 
to surgery as dntisepsis, they 
have taught the medical pro- 
fession how to save human life. 

Before Pasteur the percentage 
of deaths from infection after 
surgical operations had been as 
high as ninety. Now the most 
dangerous and complex opera- 
tions are boldly performed with- 
out fear of infection. 

It was Pasteur who first 
taught the doctors to sterilize 
their instruments by passing 
them through a living flame. 
Through his discoveries of the 
nature and sources of germs 
was developed the complete 
sterilization of surgical instru- 
ments and dressings as prac- 
tised in the modern hospital. 

In 1865 the French silk in- 
dustry had reached the verge 
of ruin through a fatal sickness 





POPULAR SCIENCE MONTHLY 


New York City ‘Health Shipahtsbaa 
Grinding serum for the Pasteur treatment of hydrophobia, or 
rabies, in the laboratory of the New York City Health De- 
The serum, extracted from the spinal fluid of 
animals, is converted into liquid form for human injection 


that had attacked the worms. 
Up to that time Pasteur never 
had seen a silkworm, but, at the 
solicitation of a friend who lived 
in the south of France, where 
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the scourge was rampant, he consented to 
visit the afflicted area and study the dis- 
ease on the spot. It required six years of 
‘patient, discouraging work to trace the 
mysterious disease to its cause, and to find 
a cure, but Pasteur at last succeeded, and 
the silk industry was saved. It was while 
at work on the disease of silkworms that 
Pasteur suffered the paralysis that left its 
mark on him through life. 

Pasteur’s work in every case was done in 
some field of practical usefulness, to supply 
some economic or human need; yet Pasteur 
continuously looked up from this work of 
the moment into the future. Thus in 1879, 
long before he had attempted to turn germs 
of disease into a vaccine which would de- 
stroy disease, he wrote: 

“Must we not believe that the day will 
come when preventive measures of easy 
application will arrest human plagues 
which at one blow desolate and terrify 
whole populations, as did yellow fever in 
its recent invasion of the Senegal and the 
valley of the Missis- 
sippi, or the bubonic 
plague that has raged 
on the Volga?” 


Saving Cattle 


This question he 
asked in commenting 
on his work in check- 
ing the ravages of an- 
thrax, which two 
years before had at- 
tacked the sheep, cat- 
tle, and _ pigs of 
France. It was in 
fighting this plague 
that Pasteur first was 
successful in utilizing 
a germ culture as a 
vaccine. This 
achievement science 
places in the fore- 
front of his discover- 
ies, for the only dis- 
eases which today 
baffle medicine are 
those of which the 
germ has not yet been 
found. Walking one 
day through a re- 
cently harvested field, 
Pasteur was struck 
by a peculiar red for- 
mation in the soil at 
certain spots. Inves- 
tigating, hefound that 
the color was due to 
cylinders of earth left 
by worms. Upon making inquiries in the 
vicinity he learned that the carcasses of 
animals which had died of anthrax had 
been buried there. 

Instantly there occurred to his mind the 
possibility that the worms were spreading 
the anthrax plague. Examination of the 
worms disclosed the presence in them of a 
germ similar to a germ development found 
to exist in the blood of animals killed by 
anthrax. From the blood specimens Pas- 
teur produced germ cultures with which 
he inoculated healthy animals. The 
animals so injected developed anthrax and 
the bacilli of anthrax were found in their 
blood. 

Further experiments disclosed that the 
germ cultures, if subjected to heat, became 
weakened in their disease-producing qual- 
ities. This fact Pasteur interpreted to 
mean that in the germs of arrested growth 
the former virus had become a vaccine. 
Experiment substantiated his theory, and 
he announeed his discovery, only to be 
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Pasteurizing milk in a large dairy plant. 
Disease bacteria are destroyed by 
Pasteur’s scientific process of heating 
and cooling the milk. Pasteurizers and 
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greeted with derision by scientists, veteri- 
narians, and cattle raisers. 

Pasteur, certain of his ground, agreed to 
subject his theory to a public test, which 
was arranged at Melun. A herd of 25 
healthy sheep was injected with the 
vaccine. Then these and 25 other sheep 
which had not been vaccinated were in- 
oculated with anthrax. Pasteur predicted 
confidently that within five days the 
animals that had been vaccinated would 
still be healthy, while those that had not 















At the right, a 
highly magnified 
view of milk that 
has been soured by 
millions of bacteria. 
In milk held ata 
temperature of 
68° F., bacteria 
multiply more 
than 4000 times 
every 24 hours 


Courtesy Borden’s Farm Products Co., Inc. 
milk holding tanks are shown in the so. his 


gallery. 


received the vaccine would be dead. What 
he predicted came to pass. Scientists who 
had scoffed now applauded. Sfience ac- 
cepted his discovery. His vaccine was put 
into use and the herds of France were 
saved. 


Pasteur Develops Rabies Vaccine 


Before the days of Pasteur, hydro- 
phobia, or rabies, always was fatal. Of 
every 100 persons bitten by rabid ani- 
mals, 16 developed the disease and all of 
them died. Studying the disease in dogs, 
Pasteur reached the conclusion that it had 
its seat in the nerve centers—an opinion 
substantiated by the fact that an injection 
of an extract from the spinal fluid of an 
affected dog resulted in the development 
of rabies by a healthy dog. 

What Pasteur had done with the virus of 
anthrax he attempted to do with the virus 
of rabies. He developed a weakened cul- 
ture which would constitute a vaccine. 





In the coils at the left the 
milk is cooled after it is taken from the 
tanks where the bacteria are destroyed 


Working constantly with dogs suffering 
from a disease that made their bite fatal 
was perilous work, but Pasteur never shrank 
from it. He developed his vaccine, and 
injected it into animals that had been 
bitten by rabid dogs. Invariably the ani- 
mals recovered. Although these results 
pointed to success, Pasteur feared to use 
his vaccine on human beings. 

On July 6, 1885, however, there ap- 
peared at his laboratory Joseph Meister, an 
Alsatian boy of nine, who had been bitten 
terribly by a mad dog. 
The boy’s frightened 
mother begged Pas- 
teur to attempt to 
save her son’s life, 
and at last he con- 
sented. 

Sleepless _ nights, 
the anguish of fear 
and constant watch- 
fulness at the bedside 
were Pasteur’s por- 
tion until the boy’s 
recovery testified 
that once again he 
had prevailed over 
death itself. Three 
years later the Pas- 
teur Institute was 
opened in Paris, and 
today there is not a 
country in the civil- 
ized world that does 
not support at least 
one similar institu- 
tion. Thousands of 
people have been 
treated at these in- 
stitutes. Through 
the treatment dis- 
covered by Pasteur, 
the death rate from 
this most terrible dis- 
ease is reduced to less 
than one per cent. 


Priceless Work 


Of the money value 
of Pasteur’s discov- 
eries much has been 
said. His methods of 
curing anthrax, chick- 
en cholera, and the 
disease of the silk- 
worm saved France, 
contempo- 
raries asserted, more 
than the whole cost 
of the war indem- 
nity paid by France 
to Germany in 1870. His work in the 
saving of human life is priceless. In the 
last half century the average span of life 
has increased 15 years, the infant mortality 
rate has been reduced one third, and the 
deaths from typhoid have been reduced four 
fifths. In no small measure are these im- 
provements in public health the direct 
result of Pasteur’s labors. Certainly his 
discovery of a cure for puerperal fever has 
saved the lives of thousands of mothers. 
Certainly the light he has cast on the field 
of preventive medicine and his development 
of vaccines led directly to the control of 
such diseases as typhoid. 

Pasteur lived to enjoy in full measure the 
fame and honors that his work had earned. 
Long before his death—Sept. 28, 1895— 
the whole scientific world had been at his 
feet. Many monuments have been reared 
to him, but none will prove more lasting 
than humanity’s grateful memory of the 
victorious fight he waged for all creatures 
against the hosts of death. 
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Young Inventor Aids Uncle Sam 
How 18-Year-Old Postal Employee Ingeniously Doubled His Output 


By H. H. Billany 


Assistant U. S. Postmaster-General 


O BRANCH of the government ser- 
N vice is more ready—I might say 

more anxious—to reward employees 
who evidence originality and ingenuity in 
the performance of their duties than the 
Post Office Department. Particularly is 
this so with regard to employees who 
suggest or develop improvements in mail- 
carrying equipment or in the machinery of 
the shops where the mail equipment is 
manufactured. 

An interesting instance of this policy of 
the Post Office Department is furnished 
by a recent case in the mail equipment 
shops in Washington, D. C. 

Antonio J. Lombardi, an 18-year-old 
employee of the mailbag repair department, 
for some time had been turning in time 
sheets that indicated he was performing 
about twice as much work as any other man 
in the shops ever had been able to do. 
Lombardi’s particular job was the reaming 
of keyholes for mailbags. 


Greenhorn Mystifies Experienced Men 


His superiors in the shops could not 
understand how he, with only a few months’ 
experience, could turn out more work than 
men who had been in the service for years. 
They began a quiet investigation. Ex- 
perienced workmen, when questioned, 
asserted that it was impossible for one man 
to produce as much work as Lombardi 
claimed he was doing. They even sug- 
gested that there could be but one explana- 
tion—that his time slips had been padded. 

Reluctant as they were to believe this, 
and failing to see what permanent benefit 
young Lombardi might derive from falsi- 
fying his records, the shop officials called 
the lad before them and bade him explain. 
Lombardi was embarrassed, but insisted 
stoutly that his time slips were entirely 
accurate. Pressed for further explanation, 
he at last led his questioners to his locker 
and drew from it a small block of wood 
on one side of which was carved a small 
half cylinder. This contrivance, he de- 
clared, was the secret of the unbelievable 


amount of work he had been turning out. 
When the shop officials expressed their 
incredulity, Lombardi escorted them to 
his machine 








Antonio 


J. Lombardi, 
post-office employee, who doubled his 
output in reaming keyholes for mail- 
bag locks by inventing the simple 
block shown in inset, and so won 
official recognition 


18-year-old 


and.inserted the block beneath the drill. 
The half-cylinder in the block fitted the 
curved end of the mailbag locks, permitting 
him to insert the lock with his left hand 
and work the reaming machine with his 
right simultaneously, instead of using both 
hands to perform each operation as other 
operators on the machines were compelled 
to do. 

Lombardi explained that he had been 
accustomed to use the block at his work 
when he was unobserved. He hid it away 
in his locker at night, he said, fearing the 





Prize Contest 


won promotion for you. 


to be the best. 


Address letters to Invention 


Montn-y, 225 West 39th Street, 


envelope. 





What a Small Invention Did for Me 


EAD Mr. Billany’s inspiring story above. 
won recognition from the postal authorities for young Lombardi. 
Perhaps you have had some similar experience. 
simple device you have invented has helped you in your work, has 


Tell us about it. 


based on personal experience. Remember that a simple story is likely 


For the best letter of not more than 400 words we offer these prizes: 
_ $20, first prize; $10, second prize; $5, third prize. 


considered by a board of editors, whose decision will be final. The 
competition closes October 20, 1923. Winning letters will be pub- 
lished in the February, 1924, issue. Contributions to the contest will 
not be returned unless accompanied by a stamped, self-addressed 


Announcement 


An ingenious idea 
Possibly some 


Your letter should be 


Contest Editor, Poputar SciENCcE 
New York City. - Each letter will be 


P 











POPULAR. SCIENCE MONTHLY 


if "=, 


‘ 
ai a 


shop managers might reprimand him for 
making unauthorized improvements on 
government machines. When he had 
explained, he seemed to fear that he would 
be discharged for what he had done. 

Instead, a report regarding Lombardi’s 
device was forwarded to Postmaster- 
General New, who investigated its merits 
and ordered that a cash award be made to 
the lad for his invention and that. he be 
given a certificate setting forth the reason 
for his reward. 

And now Lombardi’s device has been 
adopted by order of the Postmaster-General 
as standard equipment. 





Combination Wrench Has 
Wide Range of Uses 


A TOOL with an unusually wide range 
of usefulness is the combination pliers, 
monkey-wrench and pipe wrench illustrated 
here. It is quick- 
ly adjusted to fit 
various sized 
pipes, bolts, nuts, 
caps, nipples, 
and similar parts. 
It has a capacity 
for parts up to 
one inch square 
and 1% inches 
round. 

The tool is 
seven inches 
long, weighs 
about 12 ounces, 
and is made from 
a drop forging, 
machined, heat- 
treated and giv- 
en a charcoal and 
gun finish. 














Used as pipe wrench 





With Webbed Gloves, Bathers 
Swim like Ducks 


ATHERS who claim to be able to swim 

like ducks now can make good their 
boast by equipping themselves, not with 
webbed feet, but with webbed hands. 

The webbed rubber gloves shown below 
do the trick. Swimmers who have tried 
them say that they make the process of 
moving through the water almost as easy 
as walking. Since the webbing displaces 
more water than the bare hands, greater 
speed is obtained. The gloves also protect 
hands from being shriveled by water. 
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You Can Use Any Tube in This Set 


WO novel circuit ar- 
rangements are the fea- 
tures of the latest type of 
radio set, designed exclu- 
sively for the reception of 
broadcasted programs. 
Two rheostats, one of the 
high resistance type and the 
other of the low resistance 
type, are used with each 
tube socket. By means of 
small pushbutton switches, 
either rheostat can be con- 
nected into the cir- 
cuit of each tube 
socket. So, using 
adapters in 
the standard sock- 
ets provided with 
the set, the filament 
current require- 
ments of any stand- 
ard storage or dry 
battery tube can be 
met by connecting 
one or the other 
rheostat in the fila- 











Arrangement of 
the new circuit 
viewed from the 
top (at left) and 
from the bottom 
(above), using 
tuned radio fre- 
quency and re- 
generation. R, 
and Ro are 6- 
and 30-ohm 
rheostats re- 
spectively 








ment circuit tube. 

One advantage of the arrangement is the 
possibility of using either all storage bat- 
tery tubes or all dry battery tubes in the 
set, depending on whether it is to be used as 
a portable outfit or as a home receiver. It is 
possible also to use different tubes in the 
different stages of the set. 

It is well known that some tubes are 
better than others for radio frequency 
amplifiers, while other types are better 
fitted for use as detector tubes, first stage 
audio or second stage audio amplifier tubes. 
With the new circuit arrangement one 
type of tube can be used for the radio 


frequency amplifier, another type as the 
detector, another type for the first stage 
of audio, and still another type for the 
second stage. In addition, all tubes of one 
kind can be used, if desired. 

The novelty of the actual wiring in this 
set lies in the manner in which tuned radio 
frequency plusregeneration is accomplished. 

While there are several adjusting con- 
trols, there is only one adjustment that is 
critical, so the set can be considered a one- 
control set. It can be operated without an 
aerial, but it gives better results when a 
good indoor or outdoor aerial is used. 














Radio Panels from cided 


ANCE records of yesteryear that 

clutter your cabinet need not be 
thrown away if you are a radio enthusiast. 
They make excellent radio panels, being 
of excellent insulating material and easily 
drilled. 

The illustration shows two sets thus 
fashioned from discarded records. The 
top view of the panel, at the left, shows 
the switch points for tuning, the detector 
and binding posts for phones and the aerial 
and ground. The bottom view shows the 
tuning coil and the variable condensers. 
The completed set is mounted on a round 
cardboard hatbox, a neat crystal set. 
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satisfactory, because what we really do 
euch a evetem ic toa tune each of the 
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Loudspeakers and Phones 
Tested by Phonograph 


N INGENIOUS method of testing the 

* comparative merits of radio loud- 
speakers or head phones by means of a 
phonograph has lately been devised by 
Benjamin F. Miessner, a radio engineer of 
Newark, N. J. The phonograph music is 
transformed into electric currents by a 
special type of microphone actuated by the 
reproducing needle. 

The loudspeakers or phones to be tested 
are connected with the instrument, and a 
quick change switch permits the musical 
current to be transferred from one to the 
other in a fraction of a second. The com- 
parative reproducing qualities of the ap- 
paratus under test are apparent instantly. 
The test is said to be more satisfactory 
than ones conducted with a radio re- 
ceiver, because the volume and quality of 
phonograph music is constant, whereas 
radio signals may vary continually. 

The device has been made portable. 
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from any station. 


To accomplish this, the 
dials must he fitted carefullv to the shafts. 











This New Resistance Unit 
Is for ‘‘Peanut’’ Tubes 


JHEN operating the new dry cell 
tube that consumes .06 amperes, it is 
necessary to use a larger resistance than the 
regular rheostat in order properly to cut 
down the voltage of the three dry cells 
used in series to provide the proper operat- 
ing current. For this purpose the resistance 
unit pictured above recently has been put 
on the market by a rheostat manufacturer, 
By placing it in series with the regular 
rheostat and filament, the resistance of the 
circuit can be varied. 
This unit also will find numerous appli- 
cations in the experimental laboratory. 

















Radio for the Steeplejack 


ADIO enthusiasts seem to be wherever 
there is air and a place to stand or sit. 
This picture shows how radio followed 
Michael Bourke, steeplejack carpenter, to 
dizzy heights in order that his noonday 
meal might be spiced with melody. 





Radio to Join Ford Holdings 


HE vast property holdings of Henry 
Ford, scattered throughout the world, 
are to be unified by radio. A large broad- 
casting station, strong enough to com- 
municate across the Atlantic, is being con- 
structed at the River Rouge Ford plant. 
This latest step results from the successful 
operation during the past eighteen months 
of radio and wireless communication be- 
tween Ford plants throughout the United 
States and Ford headquarters in Dearborn 
and Detroit. 
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Around the Radio Circuits 


Third Article: 


This is the last of a series of three 

articles in which Jack Binns, our 

radio editor, reduces apparently 

intricate radio circuits to first 
principles 


OMETHING about the name, “Tuned 
Radio Amplification,” gives it an air 
of mystery. To the average fan the 

name conjures up visions of 
controls and adjustments that 
only the expert can master. 

To many who have dabbled 
with the ordinary form of 
transformer coupled radio fre- 
quency amplification, there 
seems to be no justification for 
“tuned radio.”” They cannot 
see why any one should add 
adjustable circuits where a 
fixed circuit apparently will 
work with supreme satisfac- 
tion. 


Simplifying “Tuned Radio” 


To clear up this question, 
and to show that ‘tuned 
radio” is by no means as com- 
plicated as it seems is my pur- 
pose in this article, the third 
of a series designed to explain 
various types of circuits by 
tracing their evolution from 
the original basic hook-up. 

Of course, it is an easy matter 
to say that a thing is not diffi- 
cult, but it is quite another 
matter to prove that assertion. 
In this case I shall attempt to prove my 
contention first by considering the very 
simplest circuit as a means of illustration. 

If we place a variometer in series with an 
aerial and ground, then place a crystal 
detector and a pair of telephones across it, 
we shall have a complete radio receiving 
set that will work over a distance of at 
least 25 miles. . 

Let us analyze this circuit and its opera- 
tion. When we turn the rotor coil of the 
variometer to a certain position, we hear 
the speech or music that is coming from the 
nearest broadcasting station. 

Naturally the wave-length range of such 
a receiver is extremely limited, and will be 
determined by the maximum and minimum 
inductance represented by the range of 
settings on the variometer. 

How does such an in- 


strument, so very simple Fig. 1 
in itself, work satisfac- oy 
torily? When we have - enn ant = 


clearly understood this, BATT 
we shall be able to com- 
prehend the action that 
takes place in “tuned 


with Jack Binns 


and back to negative again at a rate of 
about a million times a second. 

This terrific rate of change is referred to 
as “radio .requency”’ because it is far above 
the range of variation that comes within 
the audible scale. A wave that is alternat- 
ing at such high frequency introduces the 
phenomenon of electrical resonance, and in 





Tuned Radio Frequency and Neutrodyne 


that there must be a certain balance be- 
tween capacity and inductance for every 
wave length—in other words, for every 
frequency. All such circuits that combine 
inductance and capacity are called “‘oscil- 
latory circuits.” 

“That is all very well,” you may say; 
“but where do you get the capacity with - 
only a variometer?” 

The answer lies in the fact 
that in every piece of wire there 
is a quality known as “dis- 
tributed capacity.” If we 
wind this wire in the form of a 
coil, and put insulation around. 
the wire, we shall find an ap- 
preciable amount of capacity 
in the circuit represented by 
the winding. 


Variometer Will Help 


In this case we obtain our 
tuning by varying the amount 
of inductance in the circuit, 
without interfering with the 
total capacity of it. Such a 
method of tuning is practical 
and efficient. Under such cir- 
cumstances a variometer is a 
very efficient tuning instru- 





Complete outfit of parts for building a radio receiver using Prof. 
Louis A. Hazeltine’s neutrodyne circuit, shown in diagrams on page 
62. Because of the difficulty of winding the three neutroformer coils 
properly and of making the small neutralizing condensers, manu- 
facturers now are building these parts complete for amateurs who 


like to make their own sets 


order to record it we must have a circuit 
that is capable of resonance. 

The primary requirements of such a 
circuit are inductance and-capacity. The 
former is obtained by means of a coil of 
wire, the latter by means of a condenser. 

The remarkable thing about the circuit is 
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radio.” 

In the first place, the 
electromagnetic waves 
that surge through the 
ether from the aerials of 
the broadcasting station 
consist of an alternating 
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ment, provided too much is 
not expected from it. 

After we have grasped the 
underlying principles in the 
action of an oscillatory circuit, 
we can proceed to an explana- 
tion of the difference between 
transformer coupled radio amplification, 
and ‘‘tuned”’ radio amplification. 

If we impress an alternating voltage 
across the grid and filament of a hard 
vacuum tube, an equivalent of the voltage 
will be reproduced in the plate circuit, 
provided the right constants exist in the 
plate circuit. There will be this difference, 
however—the reproduction in the plate 
circuit will be many times stronger because 
of the amplifying characteristics of the 
tube itself. 

Radio frequency transformers are de- 
signed to pass this amplified current along 
to the next tube for further amplification. 
In the very nature of things these trans- 
formers are designed to cover a fairly large 
wave-length band. In other words, they 
must cover a wide range of frequencies, 
otherwise separate transformers would have 

to be inserted in the circuit 
for each individual broad- 
easting station. 

This being the case, the 
transformer will be more 
efficient on the frequency 
to which it is nearest in 

_ resonance than it will on ~ 
& any of the other fre- 
quencies it passes. This 
is a disadvantage that in 
practice is offset by the 
fact that the transformers 
are automatic in their 








current wave with a tre- 
mendous high frequency. 
In other words, electricity 
is passing through the 
cycle, negative to positive, 


Tuned radio frequency circuit: R signifies rheostat; P, potenti- 
ometer; GC, grid condenser, .00025 mfd.; GL grid leak, 1 or 2 me- 
gohms. Ccmplete constructional details of a tuned radio frequency 
unit that can be used with any standard set will be given in next 


month’s Home Workshop Department 
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action, and do not re- 
quire adjustment. 

It is in this respect that 
“tuned” radio amplifica- 
tion is really the most 
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satisfactory, because what we really do 
with such a system is to tune each of the 
circuits into resonance with the wave we 
are receiving. The result is that we obtain 
the maximum possible amount of ampli- 
fication, the maximum transfer of energy 
from one stage to another, and the maxi- 
mum amount of selectivity. 

The ability to obtain maximum selec- 
tivity is apparent. Each stage acts as a 
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from any station. To accomplish this, the 
dials must be fitted carefully to the shafts, 
so that relative positions of the dial and 
rotor will remain unchanged. 

Under these circumstances, tuning can 
be accomplished in the same manner that a 
safe is opened—by means of a combination. 
The method of procedure is as follows: 
Set the plate variometers in the same po- 
sition, and make the final tuning with the 





equal forces neutralize each other. Now 
the regenerative action in a radio amplifier 
is caused by the internal capacity existing 
between the plate and grid elements inside 
the vacuum tube. While this capacity is 
extremely small, it is disastrous under cer. 
tain circumstances. In the neutrodyne 
system it is eliminated by pitting against it 
another capacity of equal value. These two 
capacities neutralize each other, thereby 















































coupling between the two coils; and, fourth, 
the setting of the second condenser. 

Similarly the interstage coupling of a 
radio frequency amplifier can be made 
simple or complicated, as desired. The 
more adjustments used, the more accurate 
will be the resulting tuning, and the more 
expert will be the handling required. In 
practice, a multiplicity of adjustment is not 
necessary. In fact, a variometer in each of 
the circuits will be sufficient, provided the 
variometers are designed to cover the wave 
length band to be received. 


Difference Lies in Grid Circuit 


Such is the basic system of ‘“‘tuned’’ 
radio amplification, a circuit diagram of 
which is shown in Fig. 1, on page 61. A 
glance at the diagram reveals that for all 
practical purposes the method of coupling 
the different stages is almost the same as 
that employed in audio frequency ampli- 
fiers. 

The main difference lies in the grid cir- 
cuit when a plain variometer is used. In 
this case the B battery is joined to one side 
of the variometer. We could not connect 
it direct with the grid, for if we did so, we 
should be impressing the full B battery 
voltage across the grid and filament of the 
succeeding tube, preventing operation. 

This difficulty is overcome by inserting a 
by-pass condenser in series between the 


























sieve, allowing only those GRD ANT icici cm Fig. 2 destroying the troublesome 
currents that are in exact 2m capacity effects. a 
resonance to pass through, N —_— Having achieved this im- 
and stopping the others. . * AND LEAK portant result, Professor 
The drawback, of course, r | wr F d : Hazeltine -was able to take 
lies in the increased number j Gs 6 G6 advantage of other known 
of adjustments necessary. 42 laws until he obtained a 

Now, if we examine vari- ¢ “ -R step-up ratio in the wind- 
ous diagrams of simple re- R R ings of the interstage trans- 
ceivers, we shall observe 2 formers. These transform. 
that in addition to the 008 ers have four times as many 
variometer circuit de- eal turns of wire on the secon- 
scribed in the beginning of dary as they have on the 
this article, we can have a "7 primary. The result is that 
.double circuit that can be V NEUTRALIZING in transformation the secon- 
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quite an elaborate affair. For example, it 4 Coo0es mrp dary voltage is stepped up four times, 
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winding, and another condenser aeross its Ss 5 | Ba B | iS’ | formers is the novel method of tuning them 
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will have four different tuning elements: e lint | { ws This is done entirely by means of condens- 
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use in the primary; third, the degree of St AES ae reduced. 








The neutrodyne circuit: R signifies 

rheostat: P, potentiometer: N, neutro- 

former coils. Note positions of neu- 
tralizing condensers 


aerial variometer. When stations have been 
heard, record the reading of the dials on a 
chart. The same stations can be found 
again in the same recorded positions. 

Explanation of this simple tuning scheme 
brings us to a consideration of the most re- 
markable invention of the year—namely, 
Professor Louis A. Hazeltine’s neutrodyne 
principle. This system is simply tuned 
radio frequency amplification, with the 
squeal removed. 

In my article last month I pointed out 
just how regeneration was present in radio 
frequency amplification. Unless the trans- 
formers are correctly designed, this re- 
generation is a distinct disadvantage and 
prevents clear reproduction. 

Professor Hazeltine’s very ingenious in- 
vention eliminates this disadvantage by 
adopting a well known principle that two 
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plate side of the variometer and the grid of ~— 
the next tube. This condenser is a fixed —thiale juste 
one, and will readily pass the radio fre- 
quency currents in the GRD. ANT 


circuit, at the. same time cutis 
effectively stopping the 
direct current of the B 
battery from reaching the 
grid circuit. 

If more than one stage 
of “tuned” radio is em- 


Here the inventor has taken 
advantage of the laws governing coupled 
coils. If this coupling is extremely close, 
the total inductance of both coils will exist 
in each circuit, so that, while there are 
actually but 15 turns of wire in the plate 
circuit, the total amount of inductance 
will be equal to the total in the transformer. 

This novel adaptation of electrical laws 
permits an efficient coupling of the dif- 
ferent stages, and makes it unnecessary to 
insert any by-pass condensers in the grid 
circuit of the amplifiers. 


An Important Point 


An important point to remember in the 
neutrodyne circuit is that the secondary 
coil must be wound on the outside of the 
primary coil. The object is to screen away 
some of the coupling capacity that other- 
wise would exist between the primary coil 
of one stage and the secondary circuit of 
the preceding stage. Another point is that 
the transformers must be set at an angle of 
45 degrees, at least six inches apart from 
each other, in order that they will not be in 
the electromagnetic fields of each other. 

These, however, are only variations of 
the basic system of “‘tuned”’ radio. A glance 
at the diagrams of the two systems will 
show how both are much alike, and it will 
bear out the fact that I have tried to 
emphasize in this series—that all circuits 
have a definite reason for existence, and 
that all are based on the same fundamentals. 

The third system (Fig. 3) shown on this 
page is @ simple “tuned” radio reflex 
circuit. In the September 
article I explained in de- 
tail the reflex system. 

















ployed, and the vari- 
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ometer type of coupling 
used, it will be found that 
every variometer actually 
in a plate circuit can be 
calibrated for wave length, 
and settings made ac- 
cordingly for reception 
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The circuit shown here is 
unquestionably the sim- 
plest of the reflex adapta- 
tions. It is one with which 
we have experimented ex- 
tensively and which has 





























Combination of tuned radio frequency and 
reflex circuit: R, rheostat; do, potentiometer 
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given very good results 
both as a distance getter 
and a volume giver. 


q.-Next month Jack Binns 
will describe the various 
types of vacuum tubes 
used in radio. 
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Largest Cut Stone 
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Rigging apparatus required by the 
great size and weight of the columns 


T= largest single blocks of cut 
stone quarried in modern times, 36 
in number, were erected recently as 
the columns of the new South Office 
Building at Harrisburg, Pa. Each of 
these blocks was five feet in diameter 
and 33 % feet long, and each weighed, 
in the finished state, approximately 
40 tons. 

It is said that the ancients, notably 
the pyramid builders of old Egypt, 
quarried and transported still larger 
blocks. 

These modern columns are of Indiana 
colitic limestone. The roughly hewn blocks 
frum which they were cut weighed 90 
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A column being hoisted to its pedestal 
(see arrow) on the new South Office 
Building at Harrisburg, Pa. 
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Columns of Modern Times 


Photograph courtesy Travelers Insurance Co. 
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A “trimmed” block in the fore- 
ground, and a column on the lathe 








tons each. These rough blocks were 
trimmed, or ‘“scabbled,” by hand 
tools into a cylindrical shape. By this 
process the weight was reduced to 75 
tons. The final shaping was done on a 
lathe, specially constructed with con- 
siderable ingenuity to accommodate 

the unprecedented size of the blocks. 
The finished columns were taken on 
flat cars from Indiana to Pennsyl- 
vania, their size and weight making 
necessary the employment of unusual 
rigging apparatus when they were lifted 
into place. It is worthy of note that these 
columns were quarried, delivered, and erect- 
ed without damage to property or persons. 








Reduces Upkeep Costs 


THREE-WHEELED electric truck 

that is readily handled in confined 
spaces and can be turned about in the space 
on which it stands, has been developed by a 
Chicago firm. 

The truck is driven by the front wheel, 
inside of which the motor is mounted. 
The motor pinion engages a circular rack 
on the interior of the wheel. Steering is 
accomplished by turning the front wheel, 
and the connection between the steering. 
column and the wheel is made by means of 
a pinion on the lower end of the column 
that engages a circular rack. 

It is claimed that the motor and drive 
mechanisms have been reduced to the 
simplest form through the elimination of 
steering knuckles, differentials, chain drives 
and auxiliary parts. This elimination also 
reduces maintenance expense and time and 
labor loss. 

The truck was developed originally from 
a horse-drawn truck owned by the com- 
pany, for which some use was sought. The 
motor wheel and battery were attached 
to the truck and experiments evolved the 
machine here shown. 





This Three-Wheeled Truck 


Mechanical Marvel Blows Incandescent Bulbs 


HE remarkable machine shown here, 

recently installed in the National Lamp 
Works of the General Electric Company at 
Cleveland, Ohio, performs all the opera- 
tions of blowing incandescent lamps, 
having a capacity of 50,000 bulbs a day. 
The machine has as many as 14,000 parts. 
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Twenty-four great arms at its sides reach 
out and take the molten glass from a tank. 
A small, sharp knife trims the bubble of 
glass to the proper size. Compressed air 
then inflates the glass slightly, and in this 
condition it is placed in a mold, where com- 
pressed air shapes it properly against a 
steam cushion. 
The process is 
incredibly rapid, 
perfectly formed 
bulbs being de- 
posited on a 
platform an in- 
stant after the 
arms have taken 
the molten giass 
from the tank. 

An annealing 
machine, to 
which the lamps 
are carried by 
a conveyor, then 
automatically 
removes minor 
imperfections if 
its vigilance dis- 
covers any. The 
bulbs are in- 
spected by hand 
at the end of 
their journey. 

The infinite 
precision with 
which so many 
of the operations 
involved must be 
performed makes 
the development 
and successful 








This complex mechanical giant, with 14,000 parts, blows 
50,000 incandescent light bulbs a day, a task involving in- 
finitely precis¢ operations. Compressed air blows the bulbs 
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operation of the 
machine the more 
remarkable. 
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Useful Ideas for Home Convenience] 9S 




































Pots and pans, no matter how hot, may be 
lifted by means of the device shown above. 
A lever operated by the thumb spreads the 
wire wings that grip the edges of the pan 














An automatic broom 
holder has an arrange- 
ment of two mechani- 
cal fingers, tipped with 7 
rubber pads, that tight- unle 
ly grip the broom han- curl 
dle when it is inserted | 
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In every kitchen where space is 
at a premium, this combination 
kitchen cabinet and refrigerator 
will be found unusually serviceable. 
The cabinet is clamped to the top of 
the refrigerator. Either part of the 
combination may be obtained sep- 
arately—icebox or cabinet 
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Equipped with three sets of no 
powerful jaws, a new universal : 
opener is said to remove caps of an 
all sizes. An extension of one of 
the jaws is a bottle opener 
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This rapid cruller cutter contains 
a series of sharp knife edges so ar- 
ranged as to cut the dough in cruller 
shapes. One complete revolution of 
the roller cuts 30 uniform crullers 

















A novel ash dust remover consists of a smoke 
outlet pipe terminating in a cover that fits 
the top of the ashcan. This cover has a slant- 
ing chute into which the ashes are shoveled. 
The outlet pipe runs to furnace smoke pipe 
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Concentrating 





the force of the water, 
this sanitary flusher 
drives waste down the 
pipes of sink or bath 
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This handy aluminum egg separater is 
placed over a cup. When the egg is broken 
into it, the yolk remains in the cup-shaped 
center, while the white runs through the 
circular slits into container telow 
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Designed to remove smoke and cooking 

odors from the kitchen, this electric 

ventilator fan can be installed easily in the 

top of a window. It has a capacity of 
500 cubic feet of air a minute 
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Science Perfects a Mineral Lumber 
“Wood” of Asbestos and Cement May Save Our Forests 


HE housing shortage of the last few 
years has necessitated the building 
of dwelling houses on an unprece- 

dented scale. Particularly has this been 
true in suburban and semi-rural sections 
where, almost without exception, the 
structures are of wood. 

The result has been that the capacities 
of the country’s mills and lumber yards 
have been taxed to the utmost. The con- 
sequent drain upon their diminishing 
timber lands has been so severe 


decorative effect.. But, unlike ordinary 
wood, it requires no treatment for preser- 
vation, for it is practically indestructible. 
The construction of the giant machines 
shown on this page has made possible the 
manufacture of asbestos wood in sizes and 
shapes suitable for building work. One of 
the machines is a huge hydraulic press, 
whose enormous jaws grind together with 
a force of 90,000 pounds to the square inch. 
Some idea of what an enormous pressure 





that Secretary Henry C. Wallace, 
of the Department of Agriculture, 
recently stated that the forests of 
the nation were entirely inadequate 
for present-day building needs and 
that the complete exhaustion of 
our lumber resources would result 
unless the demands on it were 
curbed. 


A “Forest” of Asbestos 


Then, as so often in the history 
of the world, science responded in 
the hour of man’s need. 

A new timber country was dis- 
covered, from whose bountiful 
supply man may hew and cleave 
the walls and roofs of his dwelling 
places for centuries. This new 
“forest” is beneath the earth, where 
it has grown and flourished since 
before the dawn of history. It is 
the mysterious vegetable mineral 
asbestos, well known because it will 
not burn. 

Science has combined the tough 
and indestructible fibers of 
asbestos with cement to 
create a “‘wood” that can be 
substituted for lumber sawed 
from the forests. It can be 
sawed, nailed, and shaped. 
It can be fashioned in sheets 
one eighth inch thick for 
decorating interior walls. It 
can be made into huge tim- 
bers. It can be molded 
into thick strips for ex- 
terior walls or into thin- 
ner sheets for flat roofing 
or shingles. It can be 
painted, sanded, stain- 
ed, and treated in any 
way in which ordinary 4 
wood can be treated for 








































This shingle cutting ma- 
chine cuts the asbestos 
wood to’any size or design, 
and punches nail holes to 
aid in laying the shingles 


At left: The enormous 
hydraulic press that 
compresses the asbestos 
fibers and cement into 
blocks and sheets of the 
new fireproof ‘“‘wood”’ 


this is can be obtained by considering that 
it is equal to the weight of a column of 
granite one foot square and 13.8 miles high. 

Into the gaping mouth of this press 
pours a thick stream of moistened cement 
and asbestos fibers, in amounts predeter- 
mined according to the shape and weight 
desired in the asbestos wood being made. 
The tremendous préssure squeezes every 
bit of air and superfluous moisture out of 
the mixture, almost immediately setting 
the cement. Thus is produced a 
homogeneous piece of wood that 
will neither rot nor burn. 

As the wood issues from the ma- 
chine, it is gray. Exposed to the 
weather, its color gradually be- 
comes darker, but it will always 
remain gray and the substance 
itself will suffer no change. Any 
color scheme desired, however, may 
be obtained by the use of paint, 
enamel, varnish, shellac, or flat 
colors. 


Age Improves This “Wood” 


A remarkable feature of the wood 
is that it actually improves with 
age, for asbestos does not deterio- 
rate with time, and cement hardens 
as it ages. 

The future of asbestos wood is, 
of course, a matter for speculation. 
It has been shown to do away with 
the maintenance cost necessary 
with the use of both wood and iron. 
Rotting boards must be replaced 
constantly, and stringent and ex- 
pensive methods are necessary to 
protect iron against its insidious 
enemy, rust.‘ 

Small houses and warehouses already 
have been constructed successfully of as- 
bestos wood, and it has been used with 
equal success in the partial construction of 
larger buildings. Its present uses have 
demonstrated its superior qualities in 
widely divergent fields. Its resistance to 
fire is a precious quality; a great boon to 
mankind. Fireproof carriers,. both mail 
and motor, may be constructed of it. 
There is almost no limit to the dimensions 
and shapes to which it can be pressed. 

Certainly the new product will go far 
toward relieving the lumber scarcity which 
is a source of anxiety to our scientists and 
our government. 




















These powerful pumps and the great accumulators shown in the 
background assemble the asbestos fibers and the cement from 
which science fashions the durable new mineral lumber 
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The switchboard of a New York power station, made of “‘asbes- 
tos ebony” —asbestos wood 
pound. Asbestos wood furnishes safety and decoration 


treated with an insulating com- 
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How to Keep Linoleum-Covered Floors Clean 











Scrubbing with 
electric brush 


CRUBBING linoleum—the only treat- 

S ment it receives in the average house- 

hold—will make the floor clean, but 

it will not keep it clean. And linoleum, ac- 

cording to a prominent manufacturer, 

should be scrubbed not more often than 
three or four times a year. 

A method for keeping your linoleum- 
covered floors always new and always clean 
at a minimum expenditure of effort is 
shown in the above pictures. 

The first step in the process is scrubbing. 
The operator in the picture No. 1 has an 


2. Removing the 
dirty water 


3. Applying the 
iquid wax 


electric scrubbing brush, but an ordinary 
hand brush will serve equally well. 

Next, remove the dirty water remaining 
from the scrubbing. A rubber squeegee and 
metal floor pan are best for this purpose, 
but the ordinary cotton floor mop, or even 
a floor cloth, will serve. 

The third step is waxing. Paste wax, 
which usually is applied with a cloth, may 
be used, but liquid wax is recommended as 
easier to apply. But whatever wax is used, 
make sure that it is applied lengthwise of 
the floor, then crosswise to insure a com- 





Farm Gate Swings on Wheel 


FARMER of 

Minnesota 
has solved the 
problem of open- 
ing and closing 
his gate easily by 
attaching at the 
end a wide-tired 
wheel that de- 
scribes a circular 
path as the gate 
swings. 








New Steel Wringer Adds 
Life to the Mop 


F ONGES life for mops that now are 
wrung by being dragged between un- 
true and slippery wooden rollers, is prom- 
ised by a newly designed wringer shown 
below. 

The mop is inserted between a perforated 
steel roller and a solid roller brought to- 
gether by pressure on a pedal, holding the 
mop firmly. A handle turns the rollers and 
wrings the mop. Slipping is impossible 


—y 





Foot lever raised; rollers separated 
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High chair seat 
is suspended 
from straps 
hooked over 
the back of an 
ordinary chair 


Baby’s High Chair Formed 
by Strap Attachment 


N° LONGER need the family Bible, 
the dictionary, and the Complete 
Works of Shakespeare be stacked upon a 
dining-room chair when a guest brings a 
child to dinner. 

The ingenious British invention shown 
above makes possible almost instantaneous 
conversion of an ordinary chair into a high 
chair. Three stout hooks grip the top 
cross piece of the chair back and an adjust- 
able strap arrangement supports a_ strong, 
comfortable seat for the child. 
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soft brush 
plete covering of the floor with the wax. 

When the wax has dried—after about 20 
minutes—it must be rubbed to a polish. 
A weighted electric brush is best for this 
purpose, but a flannel cloth, well padded 
about a brick or some similar heavy block, 
can be used if the brush is not available. 
If the brush is used, it should be covered 
next with a cloth and the floor again 
rubbed to harden the polish. In other words, 
linoleum is polished like shoes—first with 
a brush, then with a cloth. 

The last step in the process is sweeping 
with a soft brush to remove bits of wax and 
lint. 

This treatment, it is said, need not be 
repeated more often than every three 
months, and, in the intervals between 
polishing, the linoleum will need no further 


-attention than occasional sweeping to re- 


' The pistol 


_ 


move dust. 





Fly-Swatting Pistol Sport 
for Small Boys 


yn news for the fly. The inventor of the 
fly-killing pistol shown here hopes to 
set the small boys of the nation on the trail 
of the elusive household pest, 
utilizing the instinct that itches in 






cocked 


every youngster’s hand for the feel of a 
rifle. 

A death-dealing “‘swatter” actuated by a 
strong spring in the pistol is held back bya 


A pull on trig- 
ger releases 
swatter 







knob that is a part of the trigger. 
the trigger releases the striking surface and 
the spring hurls it upon thesdoomed insect. 


A pull of 


The inventor asserts that the “gun” 
cannot injure the child, crush the fly, nor 
mar furniture. 





AN AUTOMOBILE home, said to be one of 
the finest, was desigred for motor tours 
by F. W. Work of Akron, Ohio. This 
was pictured on page 69 of our August 
issue, but was erroneously credited as 
the work of Mr. and Mrs. C. F. Rouze of 
Pontiac, Mich. They designed and built 
another luxurious motor home, containing 
an ingenious bath, pictured on the same 
page of the August issue. ° 
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Cooking Better Food with Less Gas 


Uncle Sam’s Tests with Standard Burners and Ovens Show 
How to Save Money and Enormous Quantities of Heat 





OULD you, husbands of 
America, like to save 
from 25 to 50 per cent 

on your household gas bills? 

Would you, wives of America, 
like to help in the saving and at 
the same time see that the meals 
you cook, or whose cooking you 
direct, are prepared scientifically 
and efficiently? 


re 











bes 


you, is a constant source of waste. 
Examine it to be sure that it is 
tight and doesn’t permit the 
escape of heat. Interlining the 
walls of the oven with asbestos 
will conserve an enormous quan- 
tity of heat; but, whether you 
have an oven so constructed or 
not, be certain that all cracks, 
especially about the edges of the 











e wax. If so, look to your kitchen gas door, are closed. 
out 20 range and learn its ways; for there Whenever possible, bake at 
polish. lies your chance of achieving both low temperature. You will find 
or this these goals. that the difference in time be- 
padded tween a “fast” oven and a “slow” 
block, Study Your Stove one will not compensate you for 
es a : ses ae difference in oe omnes: 
. our gas range is a mechani ere ‘are several oven ther- 
wo ae not a —— — mometers on the market that will 
ds, plica one, it is true, but sti tell you at a glance the exact tem- 
it with me with all other ee perature at which you are baking. 
; i evices a common character- ITH Twe 
eeping istic—it can be used correctly and INSULATING 
ax and it can be used incorrectly. ° " WALLS Other Types of Cookers 
Recently in her work as assis- ari A fireless cooker will save gas, 
not be tant chief of the Office of Home but only if used properly. Do not 
three Economics, United States De- overheat the stones. Certainly 
etween partment of Agriculture, Dr. ‘there is no economy in using as 
further Minna C. Denton has conducted much gas to heat the stones of a 
to re- numerous tests of gas ranges, and fireless cooker as you might use 
as a result of those tests, is in a to perform on your stove the 
position to lay down certain easily same cooking operation. 
ort understood rules for the correct Pressure cookers also are useful 
and economical operation of a _— in reducing gas consumption, 
range. Pi of these rules are x Fa especially in the preparation of 
of outlined as follows: ; ; ‘Tests condusted in Unie San’e Ofhes of Hi Ec . tough meats, vegetables, and 
tothe: The first thing to be investi- at Washineton, 'D. c. ron that peg rte cng ‘of cereals. The hooded  fireless 
he trai] | gated is the flame you use. The asbestos between oven walls will conserve enormous burner, made by some manu- 





hottest flame—which means the 

flame that will do the most cook- 

ing with the least expenditure of 

gas—is blue; not red, nor yellow, though 
flames of these colors may appear much 
hotter. A blue flame—with a tiny tip of 
yellow—may be obtained by turning the air 
adjustment device that you will find on the 
pipe leading from the gas gock to the burner 
—a device most people neglect entirely. 


quantities of heat while cooking a meal 


are started on the larger burners. Its use 
brings about a considerable saving in gas. 

Select a stove with burners that will lie 
not more than from one to 1% inches 
below the bottom of the pan. Long flames 
use much more gas than short ones to 
produce the same effect. 


facturers, also is a fuel saver. 
The tests on which Doctor 
Denton based these rules were 
entirely practical. Using well-known 
brands of gas ranges, she actually cooked 
meat, vegetables, and puddings, baked 
bread and biscuits, boiled water; in fact, 
performed with the ranges under test the 
same operations that housewives all over 
the country are performing every day. 


el of a j Be sure that burners are clean and jets Records were made of the gas consumption 
The Blue Flame Is Important kept open. and of the time taken to complete each 

d by a When food has started to cook, turn task of cookery. 

ck by a Different ranges will require different down the flame. A high flame is uneconom- The results of the tests are the rules here 





methods of adjustment to obtain the proper 
flame. You will have to experiment to 
determine how the best flame is to be 
obtained on your stove; but keep at 
it until you get the quality of flame 
described above, for it is a matter of 
prime importance. 





ical and will result in little ‘additional 
speed in cooking, 

Your oven, too, unless it is properly 
constructed, maintained, and operated by 











outlined. Follow them, and you will find 
that they will give a real saving in gas, 
labor, and food that is properly prepared. 


—. Many Uses for Old Corks 





in keeping things boiling once they more gas in cooking than the next smaller one for 10 or 15 minutes. 


~ When you have made this adjust- QO corks can be used in many 
puil of ment, the next thing to consider is valuable ways about the house. 
ce and the burner you are to use. The larg- Spots and blemishes on window 
insect est burner on your stove consumes glass nearly always will disappear if 
“gun” probably 50 per cent more gas than rubbed with a dry cork. Moistened 
ly, nor the next smaller one, so it is mani- with turpentine, it will remove marks 
festly absurd to use this big burner from hearth tiles or white glaze 
unless you are cooking a_ large bricks. Rust spots on metal can be 
one of quantity of food in a large pot. removed by cork dipped in paraffin; 
tours As a general rule, use a burner of spots on linoleum by cork dipped in 
This a size that will not permit the flames gasoline. Burnt marks on pie dishes 
August to lick around the edges of your pot and plates will vanish if treated with 
ed as | or pan. a cork dipped in wet salt. 
ouze of — Don’t fail to use the simmering An effective foot warmer for cold 
1 built | burner—the smallest on your range. winter nights may be made by 
taining | Many housewives never light this burners of three sizes. The tests showed cutting corks into small bits, filling a 
> same | burner, which is wonderfully useful that the largest burner consumes 50 per cent flannel bag with them, and heating 
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Wiid«Animal Hunters 
Save U.S. 


Champion, at 70, Has Bagged 500 Lions 


AS there ever a small boy 
\ \ who did not dream of hap- 
piness in the wilderness, 
surrounded by perils, but downing 
with each bang of his trusty 
rifle another leaping, roaring lion? 
Ben V. Lily, champion hunter of 
the United States Biological Sur- 
vey, was such a boy. And he has 
just celebrated two anniversaries, 
one his seventieth birthday and the 
other the completion of 60 years 
as a big game hunter. 


Wild Beasts Are Plentiful 


Lily .carries on his story-book 
career, not in the jungles of Africa 
or India, but right here in the 
United States. We might well im- 
agine that development of com- 
merce and the practical application 
of science in America have elimi- 
nated the dangers to life and prop- 
erty from wild beasts. Yet, with 
the recording of Lily’s seventieth 
birthday the United States Bio- 
logical Survey chalked up to his 
credit the bagging of his five-hun- 
dredth mountain lion. At the same 
time official estimates show that his 
campaigns against predatory ani- 
mals in New Mexico actually have 
saved stockmen of the Western 
states several million dollars a year. 
Lily hunts with dogs and on one 
occasion is said to have worn out four 
packs before bagging his quarry. Another 
time he trailed a bear 400 miles and killed it. 

The story of Lily’s remarkable career 
recalls the fact that there is still a ‘Wild 
West,” and that even in these days of com- 
fort and security constant battle is neces- 
sary against the depredations of savage 
beasts. 

Eighty thousand predatory animals was 
the bag of Uncle Sam’s riflemen last year. 
They shot, trapped, or poisoned 687 timber 
wolves, 173 mountain lions, 114 bears, 
2827 bobcats, and 77,185 coyotes. 

Before the army of government hunters 
was enlisted, the tooth and fang tribute 
collected annually by the predatories 
amounted to $30,000,000. In seven years 
the sharpshooters have killed 380,000 stock- 
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Millions 





Captured—a Captain Kidd of the Western plains. 
Here is a typical prairie wolf, stealthy and wise, 
trapped in his crafty search for livestock prey 


killing beasts, and thus are given credit for 
saving $35,000,000 worth of domestic live 
stock. They are modern minute men, for 
they are always ready to answer the call of 
stockmen and ranchers who report the pres- 
ence of obnoxious freebooters. There are 
266 of them in the Western states. 

Among these hardy men, the heir appa- 
rent to Lily’s title as world champion is 
Charlie Miller, who killed 20 mountain 
lions in the first two months of this year. 
The value to stockmen of this big bag is 















Above: Setting 
traps for coyotes. 
At the ‘eft is Ben 
V. Lily, American 
champion big game 
hunter who at the 
ageof 70 has killed 


ae fread 7h. 500 1aountain lions 
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A government sain bringiag 
in a carload of Arizona coyotes 


shown by the government estimay 





that each adult mountain lion de 
stroys at least $1000 worth of liy 
stock every year. To Miller lag 
year went the credit of poisoning ; 
wolf near Flagstaff, Ariz., that hag 
eluded hunters for seven years anj 
terrorized flocks and herds, causi 
a loss of more than $10,000. 


Some Record Bags 


Other government hunters have 
made record kills in the campaign 
against predatory beasts. In thre 
hours Lloyd Thompson, a govern 
ment hunter stationed in Montana, 
and his dog rounded up and killed 
five mountain lions. 

W. E. Cozzens, of Idaho, has won 
fame as a wolf hunter and ha 
proved himself quite as cunning as 
the animal he seeks. He dresses in 
white and glides about on skis dur 
ing the winter. He steals up on the 
wary wolves before they detect his 
presence. Last winter he accom- 
plishéd the feat of shooting five 
wolves in a pack in this manner 
without a miss. Cozzens has bagged 
80 destructive wolves in the last 
few years. 

One of the 30 government in- 
spectors in the 15 Far Western states tells of 
a government hunter who bagged five 
mountain lions and a bobcat in three days. 

“Some wild animals kill for blood lust 
only,” says W. H. Caywood, one of 
Uncle Sam’s best wolf hunters. “A Rocky 
Mountain wolf, for example, kills just for 
the love of killing. Once I saw a pack of 
wolves drive a dozen cattle over a prec- 
ipice out of pure devilment.”’ 





Coin Clock Saves Money 
when You Wind It 


FOR the benefit of people who haven't 
learned how to save money, a Cleve- 
land manufacturer has devised an ingenious 
clock, which requires winding every 24 
hours, but which 
cannot be wound 
unless a nickel, a 
dime, or a quarter 
is dropped in a slot 
to release the spring. 
The clock is 
small, 214 in. 
in width, but, 
if its possessor 
keeps it run- 
ning, its capaci- 
ty is sufficient 
to add many 
dollars a year to 
his savings ac- 
count. 
The clock has 







found wide use among banks of the Middle 
West, which use them to ericourage thrift” 


on the part of new depositors. 
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Can Your Jaws Lift Jack Dempsey? 


By Arthur D. Black, M.D., D.D.S. 


Dean of Northwestern University Dental School 


You have seen circus performers swinging from trapezes 
or raising enormous weights by the grip of the teeth. But 
do you know that the muscles of your own jaw, developed merely 
py the necessary work you perform in chewing your food, possess 
power enough to lift from the ground a man as large as Jack 


P You're you are aware that the human jaw is very strong. 


Dempsey? 


Tests of the jaw power of many thousands of persons offer some 
surprising facts regarding the strength of the average human jaw. 
A person of normal strength and with useful teeth can exert more 
pressure between his back teeth than he can produce by any other 
part of his body.’ The bite of the jaw is stronger than the grasp of 
the hand, the pressure of one hand against the other, or the grip 


of the knees. It is greater 
than the weight of the whole 




















body of any but exceptional- 
ly heavy persons. 

The average jaws possess 
a biting power of 171 pounds, 
the jaw strength of thousands 
of persons examined varying 
between 25 pounds and 260 
pounds. The figure of 260 
pounds does not, however, 
necessarily represent the 
maximum power of the jaw. 

The instrument by which 
the power of the human jaw 
is measured, called the gna- 
thodynamometer, is con- 
structed to register no higher 
than that figure. Doubtless 
many persons can bite as 
much as 300 pounds. 

Just how great a force 260 
pounds is can be realized 
when I say that it is equivalent to the 
greatest weight the average man can lift 
from the floor with one hand, using his 
back, legs, and every other muscle to aid 
him. 

The strength of the bite as registered on 
a recording instrument depends not so 
much upon the muscular power of the per- 
son being tested as upon the condition of 
his teeth. This condition depends in turn 
upon the habitual use of the teeth. Wrong 
advice that most of us receive early in life 
is responsible for the fact that we shrink 
from attacking with our teeth hard sub- 
stances that would 
yield to them readi- 


ly. ’ 

A normally 
healthy child will 
attempt to chew 
almost anything 
that appears to be 
edible. It will 
crack nuts and 
gnaw on hard candy 
and its teeth will 
suffer no harm. On 
the contrary, the 
tissues supporting 
the teeth will be 
strengthened and 
hardened as those 
of an animal are 
hardened from 








This device . 
measures chewing on bones 
jaw strength and other hard sub- 


stances. Misin- 
formed elders, however, will warn the 
child against this instinctive use of the 
teeth for the purposes for which they were 
designed. The result is that the child 
acquires fear of biting on hard objects, and 
its teeth, lacking the exercise they need, do 





































if 
{| 
We 
Hh 
Hi} 


i}| 
li\ 


———) 


© Keystone 


The acro- 
bats’ teeth 
hotd organ 
and player 


a pressure of 100 pounds, and three or four 
months of the treatment raised the strength 
of their bite to 150 pounds. 

Years ago in the West, hazel nuts with 
tough shells, requiring between 150 and 200 
pounds pressure, grew wild, and people 
cracked them with their teeth. Those same 
nuts are cultivated and soft- 











shelled now, requiring only 











Gus Lessis, strong man of Brighton Beach, N. Y., bending 
and breaking a thick iron spike with his teeth. The spike 
was embedded eight inches in a wooden beam 





How Much Power Do You 
Use when You Eat? 


“ro toughest beef will yield to 
a grinding force of from 70 
to 90 pounds,’’ says Doctor Black. 
‘‘Mutton may be chewed with a 
force of between 30 and 45 pounds. 
Roast veal requires from 35 to 45 
pounds, pork from 30 to 35 pounds, 
corned beef the same, an ee 
ham from 40 to 60 pounds 











not receive the thorough scrubbing which 
results from vigorous mastication. 

I have seen many persons, who, accus- 
tomed to chewing only on soft foods, have 
registered a bite of only 30 pounds under 
test. A change of diet, which included 
a fair proportion of. hard foods, worked 
wonders with these persons. Within a 
month their teeth were capable of exerting 
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- of between 30 and 45 pounds. 


half as much jaw force. Yet 
today few people would dare 
attack them with their teeth. 

All of us should use our 
teeth freely on hard foods. 
It is a commonly expressed 
fallacy that teeth which have 
been filled are to be spared 
in chewing. This is not true. 
If the dental work has been 
done properly, the fillitig will 
be more than equal to with- 
stand a pressure of from 125 
to 150 pounds. This is the 
greatest force the jaws ordi- 
narily will be called upon to 
exert. 

The toughest beef will 
yield to a grinding force by 
the teeth of from 70 to 90 
pounds. Better cuts of beef 
may require as little as 45 
pounds pressure from the 
Mutton may be chewed with a force 
Roast veal 
requires from 35 to 45 pounds, pork from 
30 to 35 pounds, corned beef from 30 to 
35 pounds, and broiled ham from 40 to 60 
pounds. Among meats, cold boiled tongue 
can be chewed with the lecst expenditure of 
jaw energy, between three and five pounds 
sufficing. 

To those who may fear to break their 
teeth by biting on hard substances, let me 
say that, provided their teeth are in good 
condition, they will not be harmed by 
small bones or stones, birdshot or similar 
materials that accidentally may get into 
the food. Tests conducted on a specially con- 
structed dynamometer show the teeth to be 
much stronger than any of these materials. 

Freshly extracted teeth placed in this 
machine resisted much stronger pressure 
than stones, metals, and other substances 
which the average man would regard as 
being considerably harder than his teeth. 











jaws. 
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Oiling and Greasing Your Car 
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Costly Repair Bills, Even Accident or 
Death, May Be Penalties of Neglect 


By F. A. Platte 


Instructor, Department of Physics, 
Columbia University 


ECENTLY I found a neighbor stalled 

R by the roadside. His machine was 

in the ditch. His clothes were cover- 

ed with mud. He was white and shaking. 

“The steering gear broke and I was nearly 

killed,” he said. ‘Only the soft mud of 
the bank saved me.” 

I went over and looked at his car. A 
steering knuckle had broken. 

“If you had oiled your car properly, this 
never could have happened,” I told him. 

“Oil?” he said in surprise. ‘What has 
oil to do with it? Besides, .I filled my crank- 
case just before I left the garage. Even 
now the gage shows it nearly full.” 

I picked up part’of the broken knuckle. 
It had worn thin. ‘‘When did you oil your 
steering apparatus last?’’ I asked. 

“Oh, I never oil that,” he replied. 

That neglect nearly had cost him his life. 
Because of the lack of oil, the constant 
friction on the steering knuckle had worn it 
thin. It had snapped suddenly under a 
quick strain. 

But how many motorists oil their steer- 
ing gears or any working parts other than 
those of the engine? Not many. That is 
why automobile manufacturers are fairly 
correct in ‘their estimate that 75 per cent 
of all repairs and 50 per cent of all deprecia- 
tion is due to inadequate lubrication. 

When you receive your car from the 
dealer, all parts are well greased and oiled. 
Ask him then what oil to use in the crank- 
case at each season of the year. Different 
makes of cars require different types of oil. 
He will tell you the particular needs of the 
car you purchase. 

The crankcase is the most 
important single oiling lo- 
cality because from it are 
oiled all the working parts 
of the engine interior. Al- 
ways keep it full—your gage 
will tell you when it is—but 
avoid flooding. A heavy 
white or blue smoke from 
your exhaust means too 
much oil. 

After running about 500 
miles, drain all the oil from 
the crankease by unscrew- 
ing the plug in the bottom, 
generally near the rear, and 
letting the oil run out. Be- 


Spring 
shackle bolts. 
Grease at 
least once 
each week 











cause of depreciation. Although the crank- 
case takes care of all moving parts of the 
engine interior, about 40 other places on 
the average car need oil or grease. These 
should be inspected and lubricated regu- 
larly. 

Parts needing attention weekly are the 
spring shackle bolts, steering gear, fan 
bearing, and brake mechanism. The 
shackle bolts are at the ends of the springs 
and from them is suspended the chassis. 
At the ends of the bolts you will find a 
grease cup or grease gun fastening. If 
cups, fill them and give them two turns 
every day or so; if grease gun holes, force 
in heavy grease until the old black grease 
oozes out through the joints. 

You will find an oil hole near the steer- 
ing wheel which will lubricate the connec- 
tion with the steering column. Next, grease 
or oil the reach rod clevis bolts, reach rod 
ball and sockets and the worm gear. Where 
there are grease cups, do as you did for the 
shackle bolts. Where there are oil holes, 
drop in some light ‘ubricant from a can. 

The fan _ bearing 
needs a few drops of 


“ > Rear axl 
light oil through the eka pase 
oil hole. emergency 
Follow the brake brake cam. 
mechanism through Grease 


the car each week, in- 
jecting a reasonable 
amount of light lubri- 
cant at the several 
joints. The emer- 
gency brake should 
be treated similarly. 

Where the front 


monthly 













Where most oilcans never ex- 
plore--the autos fan bearing 


wheels are connected with the axle, you will 
find the steering knuckle usually with a 
small oil cup. Keep this filled with oil, not 
grease. Lack of lubrication here causes 
wabbly wheels. 

So much for the weekly lubrication. 

Every month the rear shaft bearing, uni- 
versal joints, transmission rear support 
bearing, clutch, generator, distributor, and 


Rear universal Front univer- 
joint. Grease sal joint. 
at least once Grease at least 
each month once a week 





























fore refilling with clean oil, 
remove the gum and other 
sediment. Do this by put- 
ting about a gallon of kerosene through the 
filling tube after replacing the drain plug. 
Then, with the ignition off to prevent 
starting, press the starter button and allow 
the turning motor to splash the kerosene 
about. If you have no starter, use the 
crank. 

Now remove the drain plug again, giving 
the starter a few turns while the kerosene 
is running out. Then fill your crankcase 
with new oil. About every 1000 miles this 
refilling operation should be repeated. 
Inspect your crankcase every day. 

The misconception that all lubrication 
centers in the crankcase is the greatest 


= 


Sliding Gear Simpl 









Just Where and How to Grease and Oil Your Auto 
The above diagram illustrates graphically money; inconvenience, 


the precise locations of those vulnerable 
points where grease and oil can save you 
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serious accident. Most of these strategic 
points are ignored by the average car owner 
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starting and horn motors should be looked 


Usually there is a grease cup on the rear 
axle shaft bearing, just outside the frame 
near the brake bands. Fill this with the 
kind of grease used for the spring shackle 
bolts. When lubricating this part inspect 
the axle housing to see if oil is running out 
on the brake bands. If so, have 
the joint made tighter. 
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and horn motors. Use a few drops of oil 


wherever there are oil holes, taking care 
not to flood the distributor parts. 

Every three months, you should clean out 
old oil and grease, and lubricate the re- 
maining parts of the car. 
heavy grease or 
starter chain. 


Put a little 
graphite on the 
> Fill the starter 





Next come the two universal 
joints at the end of the long 
transmission shaft connecting the 
gearset and differential in the 
rear. A fibrous grease made for 
this purpose should be forced into 
the grease cups here. Behind the 
gearset is the transmission rear 
support bearing, which requires 
oil, not grease, monthly. Here 
you will find usually a capped oil 
hole. 

The clutch mechanism should 
be followed through and all work- 
ing parts and bearings lubricated 
with a medium oil. The clutch 
throw-out bearing has a cup 
needing heavy grease. 

Among parts likely to escape 
attention because of inconspicu- 


ous or not easily accessible location are 
the generator, usually near the fan; the 
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Don’t forget your starting motor and generator 


gear case with a _ heavy grease. 
The plug in the transmission case, be- 


distributor, from which rubber insulated hind the shifting lever, should be removed 


leads go to the spark plugs; and the starting 


Transmis- 


Transmis- 


and the case filled with heavy transmis- 
sion oil or light grease. Treat 
similarly the differential hous- 


sion. 


Steering 


ing on the’ rear axle, filling 


sion rear sup- Light gear, spring 
port bearing grease or and shackle up the cases to the level of the 
and universal transmis- bolts. Grease oil holes. 
joint. Oil _ sion oil every at least once 
monthly 90 days a week 



































FILL BATTERY WITH 
DISTILLED WATER 
EVERY 30 DAYS 






Crankcase. 
Keep filled 
with oil and 
watch indica- 
tor daily 
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It is important that the oil and grease 
in these parts be not too heavy, since the 
rapidly rotating parts have a tendency to 
throw the material out against the case. 
A heavy grease will be thrown against the 
walls and stick there, leaving a hole in the 
center in which the operating parts rotate 
without any lubrication. This will soon 
cause wear, and new gears will 
have to be supplied. 

A long walk on a hot, dusty 
country road once impressed on 
my mind the importance of 
proper lubrication in the differ- 
ential. I had gone driving with a 
friend. When we were about six 
miles from the nearest town, 
something broke. The car stopped 
with a grinding sound. We made 
an inspection and found a small 
pinion in the differential had 
broken, due to lack of lubrica- 
tion. The grease in the housing 
was too heavy and had been 
thrown away from the gears so 
that they were left hot and dry. 
My friend and I had a long walk 
to town. 

But in avoiding too heavy 
grease, take care not to get it too 
light. The consistency of the lubricant 
should be such that it will run slowly, but 
should not be so light that the film will 
be too thin to supply proper greasing. 

If your car has disk clutches requiring 
oil, all the old oil should be removed every 
1000 miles at most. Do this through the 
drain in the casing. The clutch should 
then be washed by pouring kerosene into 
the casing and allowing it to drain dry. 
Light clutch oil then should be put into 
the level of the bottom of the clutch shaft. 

If you have a splash-feed system, a scant 
teaspoonful of motor graphite to each quart 
of oil in the crankcase should polish the 
parts well and greatly reduce friction. 
For a forced-feed system use a small 
amount of dry graphite weekly, letting 
it be inhaled through the carbureter’s 
air intake. 

Too much oil in the crankcase may 
be more injurious than too little. This 
excess usually is indicated by white or 
blue exhaust smoke. Sometimes the 
smoke emerges in single puffs, indi- 
cating that only one 
cylinder is _ flooded. 
Whenever this occurs, 
clean the spark plugs. 

The purchaser of a 
ear should study the 
oiling chart shown here 
and should ascertain 
the type of oiling sys- 
tem used in the new 
automobile, for no time 
is better spent than 
that consumed in se- 
curing proper lubrica- 
tion. If you want 
your car to last, you 
must give it the atten- 
tion that engineers be- 
stow upon the engines 
of the power plants 
that supply your home 





Fan bearing. 
Grease 
weekly 








Steering with electricity and 
knuckle that locomotive drivers 
bolt. Oil devote to the care of 

weekly their power unit. 
Finally, remember 
! ront always that friction is 
: of your 
Reach rod Searing? Oe er that 
Starter clevis bolt. Grease lubrication is the worst 
motor. Oil Grease every 90 mpage gee 
monthly weekly days foe of friction. 
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mi More Service and Convenience from Your Car 
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‘Sliding Gear Simplifies Transmission 


SLIDING gear automobile _trans- 

mission of a radically new type has the 
advantage of eliminating most of the gears 
and bearings that make up the present com- 
plicated transmission mechanisms. 

Power from the motor is communicated 
to a spur gear near the differential through 
a long shaft equipped 
with a universal con- 
nection. This spur 
gear can be moved for- 
ward and sideways so 
as to fit any annular 
internal gears. 
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When the spur gear is meshed with the 
largest of these, the differential gears turn 
most slowly, thus giving low gear. When 
meshed with the smallest gear, the drive 
shaft is in direct line with the differential 
shaft, and as a result high speed is obtained. 

An intermediate ring gear provides 
second speed. For reverse, the spur gear is 
moved forward and sideways until it meshes 
with a large external ring gear, causing the 
torque shaft to move opposite that of either 
internal connections. 

Since only one bearing is required on the 
drive shaft, and five gears provide the 
necessary variations in speed, the friction is 
much less than in the 
case of common types 
that require four or 
more bearings and nine 
or 10 gears. 


Above: The sliding gear transmission mechanism, 
showing long shaft that transmits power from the 
engine to a spur gear. 

of spur gear to internal gears for three speeds 


Below: Relative positions 
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bts may know that the generator on 
your car supplies electricity for the 
ignition, starting and lighting systems; 
but do you know how it is connected 
with the rest of the circuit? 

The generator itself is shunt wound, 
that is, a part of the electricity pro- 
duced is shunted through the coils that 
provide the magnetized field through 
which the wires 
of the armature 
cut. The re- 
mainder of the 
electricity passes 
off on a wire to 
the cut-out. This 
cut-out serves to 





Know Your Car 


The Generator and Its Circuits 


the battery and the other to the starter 
switch. The break is made at this point 
so that the current used to turn the 
starting motor will not pass through and 
burn out the ammeter. The starting 
motor requires from 120 to 250 amperes, 
and the usual ammeter is designed to 
carry only 30 amperes. Since the 
generator can produce only 22 amperes, 
it is necessary -to 
utilize the stored 
energy of the 
battery for start- 


ing. 

\ There are sev- 
eral complete 

circuits in the 


STARTER SWITCH 





prevent the stor- 
ed energy of the 
battery from 
dissipating itself 
by running back 
to the generator 
while the engine 
is stationary. 
When the gen- 
erator voltage 
has reached 6.5, which occurs when the 
ear is traveling eight miles an hour in 
high gear, the cut-out points are brought 
together under the action of a temporary 
magnet. The current then can flow 
through the cut-out to the ammeter, 
which indicates that the battery is 
charging. Upon passing the ammeter, 
the circuit is broken, one part going to 














How generator fits into circuit 





= system. One ter- 
= minal of the gen- 
erator is ground- 
%y fe, ed and one wire 
a of a is 
grounded. us 
MOTOR a complete cir- 
cuit is formed 
whenever the 
generator oper- 
ates, even though the cut-out 
points are separated. Then, too, the 
battery is grounded, forming a com- 
plete circuit—cut-out, ammeter, bat- 
tery, and through ground back to gener- 
ator. 
One terminal of the starting motor 
is grounded to provide the return when- 
ever the starter switch is thrown in. 
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New Sidelights for Autos 
Prevent Accidents 


He” many times would an automobile 
headlight providing a generous side 
ray have spared an accident along country 
roads at night? 

Such a lamp has been invented. It 
throws a wide flood of illumination to the 
side of the car. Two of the lamps onan 
open or closed car can be moved at the 
will of the driver to throw their rays in 
any direction. They are controlled by a 
switch on the dash. 





Efficient Tire Hand Pump 
Prevents Waste Effort 


HIS newly 

devised 
tire pump, said 
to deliver more | ==: 
air with fewer | ix tc"s 
strokes than | cca 
any other hand Friel ll 
pump on the 
market, has 
been perfected | samc: 
by a Kansas (sss en 
manufacturer. 
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The unique construction of the plunger and 
barrel is said to eliminate waste compres- 
sion, to insure all the air from the barrel 
going into the tire at each stroke, and to 
make it impossible to pump oil into the 
tire. 

The absence of a screw cap on top of the 
barrel eliminates another feature objec- 
tionable to automobile drivers. 
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‘More Service and Convenience from Your Car 








One of these gages on each tire will 
tell the air pressure at any minute, 
eliminating the use of a_ pocket 
gage and the removal of two tire caps 





This flexible bumper; 
designed to absorb the 
shock of impact with 
yielding cord springs 
instead of meeting it 
with the rigidity of 
most bumpers, is said 


to minimize the consequences of slight 
collisions. Inset, one of the cord springs 






Above, a gas- 
oline dial 
gage for the 
instrument 
board. The 
positions of 
the float in 
the gas tank 
are conveyed 
electrically to 
the dial by 
the appara- 
tus shown at 

the left 








































When in danger of striking a pe- Ly 
driver of a car, simply by operat- 





























This automatic traveling cleaner rod, operated 
noiselessly by the motor’s vacuum, clears the entire 


length of the windshield and so affords complete 
driving vision, no matter what the weather 
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destrian, the 

ing a lever, 
can drop this safety bumper instantly. As the bumper Inserting a locknut in a 
drops, a canvas fender unfolds to catch the pedestrian hole bored and threaded 


ADJUSTABLE 
FEED BUTTON */@ 








through the lower part of 
motormeter flange is said to 
obviate rotting washers, to 
keep the crossbar in line, 
and to baffle thieves 



















iD ~ 
LEADINGTO = 
CARBURETER 


ADJUSTABLE 
LEVER ARM 


The foot accelerator shown 
above, at left, is said to 
maintain an even gas flow on 
rough roads. Above: How 
the pedal, which cannot be 
pushed down until the feed 
button is pressed, friction- 
ally keeps the flow constant. 
Withdrawing the foot will 

retard the gasoline flow 


A new hot spot for Ford 

manifolds (at left) absorbs 

heat from exhaust and di- 

rects it against the intake, 

into which inertia will throw 
all unvaporized fuel 





With this jack, pressure on a 

pedal lifts a light car. The 

device keeps the hands clean 
and avoids many injuries 


75 








74 


POPULAR SCIENCE MONTHLY 


Inverse Duplex Set Will Double Amplification 


By Joseph Calcaterra 


Of POPULAR SCIENCE MONTHLY’S 
Radio Staff 


HE. Flewelling set described last month 

represents the highest development 

of the simpler radio circuits using a 

single vacuum tube. This month I am de- 

scribing the construction of a more elaborate 

receiver, which uses two vacuum tubes anda 

crystal detector, and in tests has given ex- 
ceptional results for a two-tube set. 

Those who read Jack Binns’ story on 
radio frequency and reflex circuits in the 
September issue will have little trouble in 
understanding the theory and operation of 
the circuit used in this set. It is, indeed, 
practically identical with the inverse du- 
plex circuit explained in that article, with 
the exception that no condenser is used 
across the secondary winding of the tuning 
unit, a single rheostat controls the fila- 
ment current of both tubes, and a battery 
switch has been added so that the A bat- 
tery may be disconnected when the set is 
not in use. 

This switch is important because it pre- 
vents running down the A battery uselessly 
through the potentiometer connected across 
the battery terminals. 

The tuning unit is made by splitting the 
stator and rotor windings of a standard 
wooden variometer of the hollow shaft type 
having about 40 turns on both the stator 
and the rotor. The stator winding is then 
used as the primary, while the rotor wind- 
ing is used as the secondary. 


How to. Obtain Closer Tuning 


To provide closer tuning in both the 
primary and secondary circuits, the wind- 
ings are tapped, six taps being taken on the 
primary winding and five taps on the sec- 
ondary winding. This is done by disas- 
sembling the variometer, lifting the wire 
where a tap is to be taken, and drilling a 
small hole from that point to the outside 
of the stator or the inside of the rotor. The 
lead can then be inserted from the outside 
and the end carefully soldered to a bared 
portion of the winding. The wire is then 
forced back into place, care being taken 
that the tap has been made carefully so 
that it will not make contact with adjacent 
turns and short circuit them. 

The right-hand half of the stator, as 
shown in the picture diagram, is divided 
according to the number of turns as nearly 
as possible into three equal sections, while 
the left-hand end is divided into two sec- 
tions. The joint 
where the halves 
of the winding 
are soldered to- 
gether is taken 
as another tap, 
so that, counting 
the outside ends, 
there will be six 
taps in all. The 
leads from these 
taps are connect- 
ed as shown in 
the picture dia- 
gram, five of them going to the primary 
switch, while the sixth connects with the 
ground post. 

The secondary winding is tapped so that 
four of the leads go through the hollow 
shaft to the secondary switch points, while 
the fifth is connected with the F terminal 
of audio transformer No. 2. The leads 
should be left long enough so that there is 
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The alli in these diagrams have 
the following meaning: Li. primary 
inductarice; L2, secondary induc- 
tance; C, primary tuning condenser; 
R, rheostat; P, potentiometer; RT1, 
first radio frequency transformer; 
CD, crystal detector; AT1, first and 
AD2, second audio frequency trans- 
former; S, battery switch 


no tendency for the wires to act as springs 
and prevent the smooth operation of the 
rotor. 

Provision should be made for a stop on 
the rotor shaft to prevent the rotor from 
being turned through more than one revolu- 
tion. If this is not done, the leads from 
the secondary will soon be twisted and 
weakened, the insulation damaged, and the 
circuit rendered inoperative by short cir- 
cuits. The wire used for the leads should 
be of the flexible variety, obtainable at 
practically any electrical supply store. 

If the constructor does not care to use 
the tapped variometer type of tuning unit, 
he may use instead any standard or home- 
made type of variocoupler. In that case, 
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the primary coil of the coupler can be 
tapped in the usual way by the use of a 
tens and a units switch and the variable 
condenser can be used across the secondary 
of the coupler instead of across the primary 
coil. Where this is done, however, it is 
desirable to use a Vernier condenser of 
three plates, if possible, across the primary 
winding in order to get close tuning. 
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The set before being 
laced in cabinet 
S acer and tN pan- 


It is, of course, impossible to give exact 
dimensions regarding the placing of the 
parts on the panel and in the cabinet, as 
these dimensions depend considerably on 
the type and size of the parts used in making 
the set. In making the set illustrated, how- 
ever, a 7 by 18 in. panel was used, so that 
if you use a panel of this size, with a cabinet 
of corresponding proportions, you will have 
no difficulty in placing your instruments in 
the same general positions as those shown 
in the photograph. In this set the three 
114-volt batteries for the filament cur- 
rent and four small B batteries go inside 
the cabinet. This makes a compact, self- 
contained receiver. 

The operation is very simple. After 
closing the battery switch, the 
rheostat is adjusted so that 
the tubes are burning fairly 
brightly. By varying the ad- 
justment of thetuning elements 
of the set and testing various 
spots on the crystal with the 
catwhisker, a spot will soon 
be found that is sensitive and 
brings in one of the broadcast- 
ing stations that happens to be 
‘fon the air” at the time. Once 
this adjustment is obtained, 
no further attention to the 
crystal is necessary and it can 
be left at that adjustment until 
such time as it should be 
jarred accidentally from its 
position. 

Once the sensitive spot has 
been located, any desired sta- 
tion can be brought in by the 
usual manipulation of the tun- 
ing elements and by a proper 
adjustment of the potenti- 
ometer. Then the rheostat can 
be reset so that the current 
flowing through the filament 
is as low as possibly consistent with good 
results. 

If clear reception is not obtained after 
you have made all possible adjustments, 
you may try grounding the catwhisker 
side of the crystal detector circuit. This 
expedient will often bring in the station, 
but it should not be tried unless the set 
does not respond to the other adjustments. 
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How to Rebuild a Broken-Down Car 


O MATTER how little money he has 
to spend, the man who is mechani- 
cally minded and has a genuine en- 

thusiasm for automobiles never need be 
without a smoothly running and good look- 
ing car. 

_ What can be done in remodeling a broken 
down car is strikingly illustrated at the 
right. The car shown is a 1918 model of 
a roadster six, built by a good manufac- 
turer. Although subjected to hard 
use and some abuse, it was still in 
fair running condition when it went 
into the ditch and was reduced to 
the unsightly wreck of the lower 
illustration. It was bought for $75, 
which was high, if anything, and re- 
modeled at a cost for materials of 
$135.15. This included paint, top, 
and tires. 

This was not a freak performance; 
any wide-awake mechanic interested 
in automobiles can do as well. In 
fact, it is often possible te buy a car 
for less and put it in running con- 
dition at a smaller expenditure. It 
is even easier, however, to pay as 
much or more for a used car and 
never be able to make anything out 
of the machine. 


By Ray F. Kuns 


Principal, Automotive Trade School, 
Cincinnati, Ohio 








HIS is the first of a series of three 

articles on how to remodel a used 
car. Next month Mr. Kuns will tell 
hsw to overhaul the rear end, the 
transmission, and clutch. 






























Half the battle in remodeling a 
used car is, indeed, to pick out one 
that can be put into good shape 
easily at low cost. To make a wise 


The used car 
before and af- 
ter remodel- 


purchase is of primary importance, ing. 


and nothing but disappointment 
awaits the mechanic if he does not 
choose a car strictly on the basis of the 
repairs necessary to reconstruct it. 

Year after year hundreds of thousands 
of used motor cars are placed upon the 
market, but only a certain proportion of 
them are worth buying for remodeling. 
Special precautions and unusual methods 
must be taken in selecting a car. 

First of all, look at a number of cars be- 
fore deciding to buy. What you must 
look for is a solid frame, an engine having 
no scored cylinders, a starter that works, 
generator that shows signs of being healthy, 
bearings that are not too noisy; in other 
words, a good power plant. 

Start your search by inquiring among 
friends whether they know of a used car 
for sale. Then, too, it would be well to 
make the round of the secondhand dealers. 
While their cars usually are fixed up to 





The chassis’ stripped and ready for a thor- 
ough cleaning 








literally 
picked out of 
a ditch 





It was 


strike the eye and may have engines of 
doubtful quality, one can sometimes obtain 
a good one. At any rate, you will get an 
idea of the average prices. 

The question of size plays an important 
part in the price of secondhand cars. 
There is a greater market for the smaller 
ones and hence the price is proportionately 
less for the larger models. Furthermore, 
one should purchase a make of car for 
which repair parts can readily be obtained. 
Obsolete makes are very cheap, but don’t 
be tricked into buying one you cannot 
repair because of the difficulty of obtaining 
replacements. 


Looking Over the Mechanism 


Having found a car that comes within 
the price range and will answer your needs 
as far as size is concerned, take up the all- 
important consideration of the mechanism 
and the possibilities of repairing it. 

First, are the cylinders and piston rings 
in good condition? Leaving off the ignition, 
turn over the engine very slowly with the 
hand crank. Note whether or not the 
compression reaction in all cylinders seems 
to be about the same. In a four-cylinder 
engine, if three are strong and the fourth is 
weak, try to learn which one is defective. 

If there is a hissing noise as the com- 
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pression escapes, it may mean a scored 
cylinder or bad piston rings. In that case, 
ask permission to remove the head and 
inspect the cylinders. If a cylinder is 
scored, leave the car alone; but if only the 
piston rings are worn, these can readily be 
replaced. 

Another way would be to have the owner 
run the engine for you. If there is a hiss- 
ing sound emerging from the breather 
tube, take a look at the cylinders, for 
it would indicate that the compres- 
sion was leaking into the crankcase. 

How about the generator? If, 
while the engine is running, the 
ammeter on the dash indicates that 
the battery is charging, you do not 
have to worry about the generator. 

Take a look at the pump shaft 
and other exposed drive parts to see 
how they run. There may be some 
play there that will impair the 
efficiency of the engine. Listen to 
the valve lifters and, if overhead 
valves, to the rocker arms. Is there 
play that causes rattling? 

If the self-starter is operated from 
the flywheel, remove the inspection 
plate and take a 
look at the teeth. 
Very often these be- 
come ground down | 
through long opera- 
tion and poor lubri- 
cation and eventually 
such worn teeth will 
break and leave you 
without a starter. 

How about the ra- 
diator? See if it holds water and whether 
or not the pump throws water into the 
top tank when the engine is speeded up. 
If it does not flow down through the 
radiator core properly, it will fill the upper 
tank and overflow, indicating that the core 
is stopped and may have to be renewed. 

And how are you going to determine the 
amount of play in the transmission system? 
Just jack up one of the rear wheels, 
throw the gearshift into high with the 
engines stationary and turn the jacked-up 
wheel as far as it-will go. If the wheel does 
not rock more than 4 or 5 in., the parts 
probably are good. If the wheel rocks a 
quarter turn, inspect the universals and 
propeller shaft and see if you can locate 
the play there. 

There should not be too much play in the 

(Turn to page 114) 








The frame stripped, cleaned, and ready 
for inspection 







































HEN polishing with an emery cloth, 

V V the holder shown in Fig. 1 is more 
satisfactory than a flat file. 

The cloth is cut the right width and the 

ends are folded and slipped into the diag- 

onal slots. The abrasive is then tightened 
by screwing the windnut.—G. A. L. 


[X THE middle of a job, when the need 
for a surface gage came up unexpectedly 
and no gage was available, the serviceable 
substitute illustrat- 
ed in Fig. 2 was 
quickly put together. 
The parts used are a 
1%-in. brass pulley 
with a 14-in. hole, a 
length of 14-in. steel 
rod, an old brass 
screw with a large 
hexagonal head, a 
piece of %-in. tool 
steel, and two 
thumbscrews with 
milled heads. 

One end of the 
Yj-in. rod was 
pressed into the pul- 
ley and the other 
was drilled, so that 
the threaded part of 
= the brass screw 
' could be passed 
through. The milled 
nut holds the screw 
in any position in 
which it is turned. 
Through the head 
of the large screw 
was drilled, from side 
to side, a hole to 
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if 


take the };-in. rod 3GUARE_/ iit 
used as the scriber. “ | 
Another hole was 


drilled to meet it 
and tapped for a 
) 6/82 machine screw 
© to clamp the scriber 
™ in place, bending 
© onepoint before tem- 
» pering.—H. G. 


OR’ workbench 
drawers and 
other drawers that 
are better for having 
flush handles, and where appearances are 
| not important, leather serves very well for 
the handles. Simply cut a cavity about 3 in. 
in diameter with an expansion bit and tack 
> a semicircle of leather over the upper half 
of the hole (Fig. 3). If the edges of the 
leather are inlaid in the wood, the job will 
me be all the neater.—THOMAS W. BENSON, 
Philadelphia, Pa. 


Fig. 6. 
small holes 


Enlarging 


[‘ A home workshop where the tool 
equipment is limited, the bit brace may 
be used for simple turning, coil and spring 
winding, and other work that requires 
slow, heavy, positive rotation. 

The brace is mounted in wooden sup- 
§ ports, high enough to permit the handle to 
be turned freely, as shown in Fig. 4. A 
simple tool rest can then be made, and, if 
desired, a clamp for holding and feeding a 
tool against the work. 

Two cones arranged to slide on a rod that 
can be gripped in the bit chuck, will serve 
to hold various sizes of cylindrical forms for 
radio coils. With other fixtures that can be 
devised. as required, the bit brace will act as 
= a turning machine for the occasional job 
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that otherwise cannot easily be done with 
hand tools.—L. A. G. 


OOL handles that are cracked or frac- 
tured can often be repaired so as to 
give good service, especially if the damage 
is checked in time. A split file or chisel 
handle can be reinforced by a twisted fer- 
rule of soft wire. One end of the wire is 
laid in a groove cut in the wood and, when 
the winding is completed, twisted with the 


a 


Fig. 2. Surface gage 


LAYERS OF CARDBOARD 


Fig. 8. Small universal bearings 


Fig. 7. Screw holder 


other end, as shown in Fig. 5. The loose 
wire is then cut off, and the butt forced 
down into a drilled hole and filed off smooth. 

Every one tapes a screwdriver handle, 
but the tape persistently comes loose unless 
the end of the last turn is folded*and fas- 
tened with very small tacks. 

A shovel or even a pick handle that is 
split may often be repaired. File down the 
wood for a distance of 3 in. on each side of 
the split to a diameter of )% in. less than 
that of the handle and tack a sheet of brass 
or other metal tightly over the cracked 
part. Wind tape on top, extending it be- 
yond the ends, to make as smooth a rein- 
forcement as possible.-—JoE V. RomiG. 


N ORDINARY hand grinder can be 
used in the home workshop for enlarg- 

ing a small hole in tempered steel (Fig. 6). 
A length of iron wire of a diameter that will 
just slip through the hole, is bent into a ring 
atoneend. This eye then is turned at right 
angles so that it can be fastened to the 
grinder spindle by means of the wheel lock- 
nut. Valve grinding compound is applied 
to the wire, and the piece to be reamed is 
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Making the Most of Your Home Workshop 


slid back and forth along the wire while the 
grinder is being turned.—M. C. METZER, 
Silver Creek, Neb. 


HOLDER made of soft wire, as shown 

in Fig. 7, is a time-saver in starting 

small screws in tapped holes that are diffi- 
cult to reach. 

The head of the screw is placed be- 

tween the two loops and gripped by draw- 

ing back the sliding cross piece.—A. C. L. 


MALL machine 

bearings that 
can be mounted on 
surfaces of almost 
any shape and that 
are adapted to all 
sorts of positions, 
can be made quickly 
from ordinary gas- 
or water-pipe. Ob- 
tain pipe about % 
in. larger than the 
shafting for which 
the bearing is to be 
used, and saw off 
pieces 1 in. long or 
longer. Fill each 
with babbitt, place 
it in a lathe, face it 
off and drill for the 
shaft. Next, drill 
and tap a 3/16- or 
14-in. hole, as shown 
in Fig. 8, and mount 
the bearing on a 
short length of angle 
iron. Many com- 
binations of bear- 
ings and angle irons 
are possible, and the 
construction is 
strong enough for 
light work.—C. F. 
KLINGER, Pitts- 
burgh, Pa. 


ARD fiber is 
exasperating 
stuff to work on the 
lathe, chiefly be- 
cause it so quickly 
spoils the cutting 
edge of a tool. Grind 
the cutting tools as 
for working brass, but with all the angles 
somewhat less acute, and see that they are as 
hard as fire and water will make them. The 
speed of the work should be quite slow as 
compared with that used for turning brass. 
Particular pains should be taken to keep 
the point of the tool always cutting; do not 
allow it to scrape along the surface without 
taking a bite, for it will then act as a grinder 
and rapidly wear off the edge. Do not take 
too heavy a cut, although that is better than 
to scrape without cutting. No matter how 
hard the tool may be, it will require fre- 
quent sharpening.—H. C. 


FroR filing a finish on a small flat surface, 

one of the best ways is to lay the file 
flat on the bench and move the job over it 
instead of attempting to keep the file in 
one place while moving it across the work 
held in a vise. 

With but little care a very true surface 
can be produced. An excellent type of file 
for this is what is known as an “equaling” 
or “parallel” file, which has no taper. A 
smooth-cut file is much better for small 
work than the-coarser cut files. —L. P. - 
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The Proper Finish Will Make Your Furniture 





Small odd pieces of modern 
furniture add greatly to the 
attractiveness of every home. 
You, yourself, can easily make 
them for your family. There 
is no particular trick to con- 
structing porch swings, tables, 
telephone sets, etc.° 


JOHNSON’S WOOD DYE 


JOHNSON’S WOOD DYE 
has many uses, for both the 
artisan and amateur. Archi- 
tects and contractors specify it 
for coloring woodwork and 
flooring in new _ buildings. 
Painters and decorators use it 
with equal satisfaction on new 
and old woodwork of all kinds. 





DODPITIT AR SCIBRNCK MONTHITV 


POPULAR SCIENCE MONTHLY 


Harmonize 


The furniture, woodwork and 
floors of your home can be 
made to harmonize if a little 
taste is used in finishing them. 
You can easily refinish dingy, 
shabby, scratched wood. Our 
method involves practically no 
expense. All you need is a lit- 
tle time—a brush—and 


JOHNSON’S WOOD DYE. 


Johnson’s Wood Dye is very 
easy to apply—it goes on eas- 
ily and quickly, without a lap 
or a streak. It penetrates 
deeply, bringing out the beauty 
of the grain without raising it 
—dries in four hours and does 
not rub off or smudge. 


Housewives delight in it for 
doing over old furniture and 
for coloring reed and wicker 
baskets, etc. 


JOHNSON’S WOOD DYE 


is made in fourteen standard 
shades—a few of which are: 


129 Dark Mahogany 126 Light Oak 
127 Brown Mahogany 123 Dark Oak 


140 Early English 110 Bog Oak 
131 Walnut 124 Golden Oak 
125 Mission Oak 


All shades may be easily light- 
ened, darkened or intermixed. 


Full directions on every label. 


If you are building or remodel- - 


ing you should have our authori- 
tative book on Wood Finishing. 
It is chock full of valuable and 
interesting information. We 
will gladly send it free and post- 
paid for the name of your dealer. 
Use coupon at right. 



















































FREE-This Book o 


Home Beautifying 


This Book tells how to finish wood 
in artistic stained and enameled eff 
fects. Gives practical suggestions 0 
making your home artistic, chee 
and inviting. Tells just what mate 
als to use and how to apply the 
Includes color card—gives covering 
Capacities, etc. Use coupon below 
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FS. C. JOHNSON & SON, PS10. 
§ RACINE, WIS. (Canadian Factery—Brantierd) 


Please send me free and postpaid your Instruc- 
tion Book on Home Beautifying and Wood 
Finishing. 


4 The best dealer in paints here is ......---- 


i MY NAME 


7 MY ADDRESS. .... 2... ce ee cece cnnetns . 
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By Leslie W. Lyon 


MATEUR woodworkers who have had 
little experience or cannot spend 
much time in their home workshops, 
iy often do not care to attempt making mor- 
= tise and tenon joints, or even plain doweled 
‘= joints. These workers will find useful the 
= type of table construction shown in the ac- 
companying illustrations. 
This method of joining table frames was 
first suggested to me by an old mechanic 
and since then I have used it for making 
fall sorts of tables—library tables, large 
© dining tables for porch use, writing tables 
} for the summer camp, and, finally, a play- 
= room table for the nursery. 
= The advantages of the ey eal ig are 
» that the entire table is made from 5%, 34, or 
%-in. stock, that only the simplest screw 
joints are used, that the table can be 
‘a knocked flat in five minutes for shipment 
Hor storage, that an ordinary carpenter can 
Sbuild one from plain lumber within two 


The general table construction is shown 
above and the joint details at the right 


hours, and that the finished table is neat, 
strong, and durable. 
Each leg is made of two pieces nailed 
ogether with finishing nails. Holes should 
mbe drilled for the nails, especially if hard 
wood is used, and, if a thoroughly durable 
mijob is desired, the joints should be coated 
with thin glue before nailing. A nail is 
rst put in the center of the leg and then 


7 Y ADDING a powerful permanent 
a magnet to an ordinary homemade 
loudspeaker, it can be made sufficient- 
y sensitive to operate even with a crystal 
et, provided the receiver is quite close to a 
broadcasting station. The same loud- 
peaker, with a vacuum tube set or a com- 
H>ination crystal and vacuum tube receiver, 
ives exceptional results. 
Most radio experts will be inclined to 
hallenge the possibility of a crystal set’s 
pperating a loudspeaker. If you are in- 
rested, however, it will cost you little to 
nake the experiment for yourself. 
Music from the Arlington station at 
radio, Va., five miles away, came in so 


peaker illustrated, that it could be heard 
from any position in a room about 9 ft. 
quare. It was low but audible. Two local 
Washington, D. C., broadcasting stations, 
oth nearer than the Arlington station, 
so were heard. A good quality commercial 
elephone with a metal d aphragm was used 
the loudspeaker, and the set was of an 
rdinary variocoupler type. 

| The loudspeaker was also tested with a 
Baldwin mica diaphragm telephone, and 
he magnet added considerably to the 











Magnet Changes Telephone 


yell through a crystal set and the loud- . 











A library table with a lower shelf made of 
7/8-in. stock throughout 


one or more nails at each end driven at a 
slight angle toward the center. The rails 
are then attached to the legs with screws 
driven in from the inside. 

If the table is a large one, it is advisable to 
connect the lower rails with a shelf. This 
shelf may simply be screwed to the top 
edges of the lower rails or to cleats that 
have previously been screwed to the inside 
of the rails. A 
neater method is 
to mortise and 
tenon the shelf in- 
to the end rail, as 
shown in the center 
illustration above. 

The boards form- 
ing the top are 
held together with 
three cleats. I 
have never fast- 
ened the tops di- 
rectly to any of 
the tables, but 
merely have placed 
the end cleats 
edgewise in such 





By George A. Luers 


Mechanical Engineer 
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This unique loudspeaker is merely a 
permanent — we an ordinary radio 
telephone, and ber horn combined 


strength of signals in both cases. In con- 
junction with the single tube set, using the 
same simple variocoupler, the music was 
clearly and distinctly audible in adjacent 
rooms, and provided music loud enough for 
dancing. 

The horn of the loudspeaker is made of 
hard red fiber board. For satisfactory 
results, the material must be quite stiff. 
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“low to Build Serviceable Tables Quickly 


a position that they fit just inside the top 
end rails of the table. In fastening the 
cleats to the top, I use large round-head 
screws, first boring holes edgewise into the 
cleats to let the heads of the screws in about 
an inch and then boring holes for the screws 
the rest of the way of such a size that each 
screw will have a little play. This allows 
for any expansion or contraction of the 
boards. A single screw run through the 
cleat and into the end rail at each corner 
will hold the top in place, if thought neces- 
sary. It is, of course, imperative to use 
screws and not nails for all the joints ex- 
cept those connecting the long, tapered 
boards used as leg members. 

Any type of finish may be used. The 
library table illustrated is oak, stained, 
shellacked, and waxed. The play table is 
birch, carefully sanded and finished with 
two coats of flat white paint and ivory 
enamel, the last coat being rubbed with 
finely powdered pumice stone and water. 

The porch dining table, not shown, was 





A play table nails of birch and finished 
in ivory enamel rubbed smooth with 
pumice stone 


painted white on top with bright green 
legs and frame. This table and several or- 
dinary kitchen chairs painted in the same 
color combination, make an attractive 
summery looking luncheon set. The table 
itself, although about 6 ft. long, is taken 
apart at the end of the summer, and stored 
very compactly in the attic. 


into Sensitive Loudspeaker 


It is about 1/16 in. thick, 3 ft. long and 15 
in. in diameter at the large end. The 
joint is fastened with paper fasteners or 
clinch rivets, preferably the latter. These 
also are used to fasten the horn to the 
bracket. 

Thebracket is a short length of brass tube 
with flanges at both ends. One flange is 
fastened to the baseboard or the table, and 
the other is attached to a thin brass or 
aluminum plate, which is bent to form a 
cradle for the horn and riveted to it. The 
fixture should be free to turn in any direc- 
tion around its vertical axis. 

At the small end of the horn is’a brass 
ferrule or piece of tubing, split, drilled, and 
attached with rivets. Two brass clamps, 
bent as shown, are also fastened to the 
horn to hold the receiver in place. A piece 
of rubber tubing is drawn over the end of 
the ferrule so as to bear tightly against the 
telephone when it is in position. 

At the rear of the telephone is located the 
magnet, which is gripped by the brass 
straps and placed so that the poles are 
against the back of the phone. The 
magnet can be one from an old magneto, or 
of the kind obtainable at any automobile 
supply store for use on auto flywheels. 
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= Yew RADIO BATTERY 
: FVEREADY THREE’ 


th THREE CELLS ~ THREE TERMINALS ~ THREE PURPOSES 


er. 


May be used— 


As an “A” Battery for portable 
sets having UV-199 Tubes. 


As a “B” Battery for obtaining 
additional “B” Battery volt- 
age. 

As a “C” Battery for furnishing 
negative potential to amplify- 
ing Tube Grids. 






































Eveready “Three” has three Fahnestock Spring Clip Connectors making it possible 
to secure 114, 3 or 4% volts from the battery. 


Ask your dealer or write us for circular No. 1025 giving complete information 
on this NEW Three Purpose RADIO BATTERY. Order Eveready “Three” by 


catalog number 771. | 
Made by the largest dry battery manufacturers in the world—makers of the famous 


—— a Se 





Eveready Storage “A” Batteries for Storage Battery Tubes; 
Eveready Dry Cell Radio “A” Batteries for Dry Cell Tubes; 
Eveready “B” Batteries for all Vacuum Tubes. 

NATIONAL CARBON COMPANY, Inc. 


Long Island City, N. Y. 
Atlanta Chicago Cleveland Kansas City San Francisco 


See our exhibit at Radio Show, Grand Central Palace, New York City, October 6-13 





NOISELESS 


RELIABLE P is O Batteries 


«they last longer 
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Better Shop Methods 


How Expert Mechanics Save Time and Labor 
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Improved Toolpost Speeds Up Lathe Work 


By H. L. Wheeler 
Machine Shop Foreman 


HOROUGHLY tested for a long 

period by the writer, the lathe tool- 

post illustrated has demonstrated un- 
mistakably that it has several advantages 
over the conventional type of toolpost 
found on the majority of lathes. It has 
stood up under heavy cuts very much better 
than the single screw type of toolpost. Even 
more important, the tool may be swung 
quickly to any angle and lifted or lowered 
at will with the precision of a micrometer 
and without altering the tool setting. 

The tool has a better support than or- 
dinarily and is held more rigidly because 
three binding screws are used. It also may 
be removed for grinding and replaced in 
practically the same position. None of the 
usual puttering around with hammer or 
wrench is necessary to set the tool back in 
position. There are no loose pieces when 
for any reason the toolpost is removed 
from the lathe; there is nothing to be lost 
or mislaid. Furthermore, the toolpost may 
be used for turning and boring either right- 
or left-hand with equal convenience. 

In almost every 
machine shop one well 
known type of com- 
mercial boring bar is 
well liked, but these 
bars often cannot be 
used because the 
lathe toolposts either 
have too much or not 
enough side clear- 
ance for the space be- 














BODY /—1—4 CAST IRON 





as a milling fixture for small jobs, and this 
feature should find great favor in small 
shops and garages. 

The body (1) is made of iron, although 
steel may be used, if desired. It should be 
cast in rectangular form and planed to the 
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tween the bar. and 
holder. With this 
improved toolpost, 
however, there is no 
difficulty in using 
this type of bar and 
any size bar may be 
used. 

An additional ad- 
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outside dimensions. The slope at the back 
should not be planed until the hole for the 
clamping bolt (5) and spacer (4) has been 
drilled, as it would be a rather difficult 
operation to machine this hole after the 
angle has been planed. 

The tool slide (2) is made of mild machine 
steel and should be casehardened. This 
design shows tapped holes for three binding 
screws, although I believe two binding 
screws would be quite sufficient. The 
dovetail should be planed carefully and 
fitted to its corresponding seat in the body. 

The nut (3) is made of bronze or brass 


and is merely a cube shaped piece nicely 


fitted in the square hole in the tool slide. 
The hole for the elevating screw (8) is 
located in the assembly after fitting by 
using a body size drill to spot the hole and 
then using the proper size tap drill. The 
hole drilled through the tool slide should 
be at least 1-32 in. larger than the screw, 
so that there will be no chance of the screws 
binding. 

The design and dimensions of the top- 
plate (6), the gib (7), and the handle (9) 
are made clear in the details. It should be 
noted, however, that in making the binding 
screw or clamp bolt 
a 5-32-in. fillet is 
used at the shoulder. 
I always put a fillet 
in places like that 
when possible _be- 
cause it gives ad- 
ditional strength 
where needed. The 
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vantage is that the 
toolpost may be used 


Assembled toolpost and details of the parts . 


Adjustable Mold Aids in Casting Vise Jaws 


[N LARGE machine shops it is frequently 

necessary to cast lead vise jaws to fit 
vises of a number of different makes and 
sizes. . 

This work is greatly simplified by using 

the adjustable mold illustrated. 
' A eonvenient size for the bottom mold 
is 434 by 8 in. over all and for the top 
mold 334 by 8 in., the cast iron being 5% in. 
thick. A soft steel strip, 14 by 1 by 3% in., 
is fitted into the recess of the bottom mold, 
and a similar strip, 34 by 1 by 14 in., is 
riveted to the back. Corresponding strips 
are attached to the opposite end of the 
upper mold,.and the edges are tapered 2 
degrees where necessary for clearance. 
Smoke the mold before using, and make 
the jaws of lead, not babbitt. Note the scale 
en back of bottom meld.—H. S. L. 
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CAST IRON 
TOP MOLD- 


STEEL STRIPS 


How the mold is made and used 








- clamp bolt and the 
steel spacer should 
; | be casehardened. 
i The dimensions are, 
1], 2 of course, suited only 
! | ~%'* to one size lathe and 
mt necessarily will have 
4,59 to be changed to suit 
. the lathe on which the 
a, tool holder is used. 
5: The binding screws 
ae and all threads are 
Q standard. 





‘‘Close-Up”’ Knurling Tool 











HE offset 
construction 

of this knurling 
tool allows the 
knurl to work 
right up against 
the shoulder. 
This is an ad- 
vantage when 
the work is such 
that the yoke- 
like arms of the common type of knurl 
holder are in the way. The steel shank is 
machined as shown and fitted with a retain- 
ing finger. The knurl pin is hardened tool 
steel anda driving fit in thetool shank. Case- 
hardening the shank will prevent wear.-J.R. 
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STEEL SHANK 
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equipment for a Polar Expedition as 3 














top- . 
» (9) carefully as he chooses his personnel. 


ahs seat ; 
: must - The Starrett Catalog N 
dine Tools and men—they must be reli The Starrett Catalog No 


bolt able for there is no test of character shown in the photograph 
ier. as severe as the arctic. “Bowdein”) Send for, chs 
— Starrett Tools accompany this world-famous ar ae oe ‘will be 

be- explorer on every expedition to the frozen ‘ interested in some 
ad- North. Starrett Tools are keeping the “Bow- | prea A 8 tse 
4 doin’s” engines tuned, her machinery in line. Mailed free to 
the perfect trim—making nice adjustments on | — 
ould wireless and the most sensitive instruments 
—sure and reliable in every day service and 


nly ready for any emergency. 


— MacMillan knows the tools he can trust. 


sd THE L. S. STARRETT CO. 


l. The World's Greatest Toolmakers ! 
ews Manufacturers of Hacksaws Unexcelled “i 
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‘The handy man’s drill 


No. 5% 
Hand Drill 
Price $5.00 





Mr. Punch says: 


“‘ Drilling a lot of holes has no 
terrors for the man who uses 


It does its job so 
thoroughly that you'll con- 
sider it one of the best tool 
investments you ever made” 


ADE by skilled toolsmiths for 

men like yourself who ap- 
preciate good tools. Has two 
speeds, making it adaptable for 
work on all kinds of materials. 


The all-steel chuck takes all sizes 
of round shank drills up to 3/8 inch. 
Spindle runs in ball bearings. Mal- 
leable iron frame—steel pinions. 


The polished rosewood handle is 
made to hold drills. Finished with 
a handy screw cap. 


Handsomely enameled in black 
and red. Length, 14!/2 inches; 
weight, 21/4 pounds. 


Soid by good hardware stores 
everywhere. If your dealer hasn’t 
it, write us. 


Send for Catalog No. 15 
Free to you 


Illustrates and describes each of 
the Goodell - Pratt 1500 Good 
Tools. Your name and address on a 
postcard will bring your copy at 
once. 


GOODELL-PRATT COMPANY 


Greenfield, Mass., U.S.A. 


dell- Pratt Hand 








1500 GOOD TOOLS 
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Machinist’s Marker Saves Time 
in Laying Out Cams 


OR the mechanic who has to lay out 
cams, the tool illustrated is a time 
saver. It was designed by Mr. William 
Hanson, a toolroom foreman, and is con- 
stantly proving its value in actual use. 
The tool can be held in the toolpost of a 
lathe and the cam disk held between its 
centers, or it can be placed on the cutter 


CAM DISKIN 
* LATHE CENTERS 
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CRIBER CAM 
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CUTTER THROW 
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Details of the cam marker and how it is used 


throw bar and the cam disk held in its 
place on the machine. 

All parts are machine steel except the rod 
and scriber, which are drill rod. The base 
can be casehardened if desired. 

The tool can be used as a surface gage, a 
holder for indicator, a height gage, and a 
bevel. It is top heavy for height gage work 
but a special wide base can be supplied or 
the rod may be screwed to a tapped hole in 
a short, wide parallel.—H. L. 
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There never was any better time to build a home. Get STARTED 

RIGHT: and your new house can be built just as you want it, for 

exactly what you plan to pay, and according to today’s standards in 

modern construction. Use the FREE services of a nation-wide building 
organization; read the offer made here: 


Good News For All Who 
Wish to Build a Home 


If you have hesi- 
tated to tackle the 
building problem sin- 
gle-handed, here is 
your chance to secure 
expert advice and 
practical aid in every 
step of planning and 
erecting a home of 
your own. The Na- 
tional Homebuilders 
Society will make it 
pleasureable and profitable for you to 
build—now. The size and scope of 
this organization makes experiment 
unnecessary—failure impossible.From 
selection of the lot to the completed 
house—including every item of scien- 
tifically tested equipment; plumbing, 
heating, lighting, decorating and even 
landscape gardening; everything is 
covered; nothing is overlooked. You 
can have your home—build it now— 
have it on time—keep the cost within 
the estimate—and have every little de- 
tail of convenience, comfort, and at- 
tractiveness exactly as intended. Your 
local contractor can handle the job— 
your local dealers supply the material. 
They will welcome the standard service 
of this organization, because it makes the 
work twice as easy for all concerned. 





“Local architects 

wanted $500 for plans 

you supplied for $40. 

Our house is ideal. 

Gratefully, W. S. B., 
Ohio.” 


192 Page Book Explains All 


Our new book—Thé Homebuilder—is 
a mine of information for homebuilders; 
makes plain every point of selecting, 
financing, and building any kind of home 
you desire. Ready now! 

Don’t postpone building; don’t com- 
promise on a “ready-made”’ or ‘“knock- 
down’’ house; a real home of artistic con- 
ception, proven practicability of arrange- 
ment, standard construction from founda- 
tion to roof is now easy to acquire—and 
without the waste that always occurs 
when untested specifications are used. 
Every National house has been built and 
finished, and labor and material checked to 
the dollar. There can be no “‘extras’”’! The 
big new book shows plans of over a hun- 
dred of these homes and photographs of 
the actual houses. 

But the most valuable part of it all is 
the buying-power and _ building-power 
this book and the society’s certificate put 
in your hands! It makes a new, modern, 


and desirable home practica! and possible - 


—to anybody! 
SEND NO MONEY 


All We Want Now Is Your Name 


We can only hint here of the services 
which become yours to command from 
the day your application puts The Home- 
builder in your possession. The best 
brains in architecture, construction, and 
equipment united in your interests, con- 
centrated on your individual house— 


POPULAR SCIENCE MONTHLY 





High ost 
of Building 


This home recently completed. at a total cost of 
$9,690; owner has been offered $15,000; butlt from 
National plans and specifications 





down to the last detail. 

Get this wonderful 
book of facts about 
home-building, and the 
countless ways this so- 
ciety aids you. Joining 
forces with us saves you 
time, worry, money. There are no dues 
to pay. You do not send a cent to get the 
book. Profusely illustrated—192 pages— 
plans—pictures—diagrams—every detail 
of design, construction, decoration of 
modern homes suited to any pocketbook. 
NOT a catalog, but a building guide. 
You may pay postman on delivery of 
book and certificate—only $3 for every- 
thing, plus few cents postage! Or, if 
handier, send the three dollars now and 
receive package prepaid; money back if 
you say so! 





“My homecompleted; 

the society's material 

lists saved me time, 

worry and money. H. 
S., Wisconsin.” 





Use Coupon Below 


NATIONAL HOMEBUILDERS SOCIETY 
{A corporation not for profit (6) 
6 North Michigan Avenue, hicago. 

I wish a week’s free examination of The Homebuilder— 
your new 192-page illustrated building guide with plans, 
actual pho phs and complete description of modern 

and r equipment—and certificate entitling me 
to full service rivileges. I will pay man $3 plus few 
cents postage; this covers ev: ing. (If more Po ecm one 
doe S now and receive pac postpaid.) Money 
if destred. 
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Accurate Clean Cut Graduations 














The second point of superiority of BROWN & SHARPE Micrometers 


In the accurate clean cut graduations lies the second point of 





Did you see point 1 regarding 
the precision screw of a Brown & 
Sharpe Micrometer in last month’s 
issue of this magazine? If not, ask 
for the booklet “The Microm- 
eter” when you send for a No. 28 
Catalog. Point 3 will appear in 
this magazine soon. 


Brown & Sharpe Micrometers. 


The first dividing engine to be used in America, for accurately 
graduating measuring tools was built by Brown & Sharpe in 1850. 
Seventy years of experience in accurately graduating tools to- 
gether with the accurate machines which we have developed for 


this work give every Brown & Sharpe Micrometer graduations of 
superior accuracy. 


Examine one of these tools at your dealers. Take particular notice 
of the graduation lines; they are clean cut, clear and straight and 
help produce the accurate measurements which mechanics look for 
and depend on in Brown & Sharpe Micrometer Calipers. 


Write today for a copy of No. 28 Small Tool Catalog. It lists over 
400 styles of Brown & Sharpe Micrometers. 


BROWN & SHARPE MFG. CO. 


Providence, R. I. 


U.S.A. 








Brown & SHARPE TOOLS 

















Make $120-° Weekly 


In Your Spare Time 


Sell what the public wants—long om radio receiving 
sets. Two sales weekly pays $120 profit. No big invest- 
ment, no canvassing. Sharpe of Colorado made $955 in 

une. Representatives wanted in every county at once. 
his plan is sweeping the country—write today before your 
county is gone. 


OZARKA, 801 Washington Blvd. , Chicago 





Are You Musically 





| Indined ? 
Gilson. 












Gibson 
MASTER-TONE 


TENOR BANJO 


A masterpiece of workmansh design 
—y and tone. Easy to playand ee tuned, 

scale, oval frets, light weight, com- 
pletely equipped. poatares are floating | a 
ball bearing coi chambers to 
itch, correct La ~ ang high bridge, s. - ; 
ne projector. 


Make $2,000 to $5,000 a Year 


Player-agents weateds 3 oF ize orchestra; we help 
you receive commissi | payment, then $5.00 
a month pays for a rs ‘ibeon: brings w wh olesome year 
; *round dfor life 


> Easy to Play 
Easy to Pay 


instraments 
“‘Music Fails of the Nation’ 
Liberal allowance on old instrument in exchange 


for a Gibson. PONE 
an 
ats ag = 
Mande-cello Hi — Cello-banjo 
ui 


Write today for free book, tal fi 
trial offer, stating th the Gibson 3 aap ang 
mn 
Mandolin-G 
1530 sooty 
Kalamazoo, Mic’ 

























‘GET MY FREE BOOK TODAY 


Ge The Right Way to Sell 


Yeu Too, Can Earn 


$4,000 to $15,000 a Year 


ee ee ee jobs—astounding opportunities. I will 


train you and help you get the big ped Don’t think can’t 
sell. "TLL SHOW YOU HOW. ” _— 


Write Today for FREE ‘Book “The Right Way to Sell” 








Agents—Here It Is 


Something new and different. 

The New Serenola Something you can sell easily 

@ and quickly. Orders waiting 

everywhere. Baird sold 23 in 

one week, his profit over $150. 

The Serenola is built in just 

like a suitcase. Carried with 

you anywhere. Does more 

m than machines costing 5 times 
its price. 


Fully Guaranteed 
Get started at once. No ex- 
perience needed We deliver 
and collect. Pay you every 
day. Work full or spare time. 
Write or wire us for terms: and 
territory. 


PERRY-LUDLOW CO., S-1847 Dayton, Ohio 


| Only $1000 to $3000 
Starts You in Business 


We want a few men who have made good—to take 
charge of our distributing branches, to direct the 
a § already at work. hire ny = =, fill o rders 
quickly. e make the nationally advertised 


AiR-GAGE Inner Tubes 


Air Gauge in valve stem of eachtube shows pressure 
at a glance. Sells on sight to car owners, Agents 
make big money, 4000 at work. If you can qualify 
as Ng Distributor, er oe once — we will ar- 
range for you to come to ory at our expense. 
Then you can decide. M.W. MsConnell President 


PAULRUBBER CO. 54 Paul Heights, Salisbury, N. 
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Some Machine Shop Kinks I 
Have Found Useful 


By H. W. Bente 


[NX MILLING down a steel block recently, 
I found the 5% by 6 in. side cutter I wag 
using—the only one available—chattered 
very much in taking heavy cuts. By work. 
ing the cutter sideways against the work, 
as at A, I was able to proceed much faster 
and overcome the chattering entirely, 
Care must be used, of course, not to over- 
crowd the work and break the cutter, but 
as an emergency trick, this is entirely 
satisfactory, especially in a small shop 
where a machinist is often called upon to do 
a greater variety of work than he is properly 
equipped for. 

The reverse belt of a lathe is invaluable 
at times. For instance, I had about fifty 





ADAPTER ® 
5 e 
=f Lei 
= ** BOLT 


STUDS ~~") y 


TUBING -- 7 a] 


Rone BUSHING 

























“DRILL FOR BOLTS @ 


A a kink (A), using the reverse 

belt on a lathe in threading (B), cutting 

off bushings from tube stock (C), and a 
lathe roughing tool (D) 











4-in. rods to thread, and only a single die 
to work with. By making an adapter to 
hold the die and placing it in the spindle of 
the lathe, as at B, holding the other end of 
the bolt in the tailstock, I ran the lathe the 
right way to thread and used the reverse 
to back it out again. 

Another “kink” that has worked well is 
the method of cutting off small bushings 
from brass tube stock, illustrated at C. 
On most lathes will be found two tapped 
holes for the so-called follow-up steady rest. 
They are usually on the side of the cross 
carriage nearest the spindle. In this case 
they were used for attaching a cast iron 
plate having a hole bored in it in line with 
the hole in the lathe spindle. To accom- 
modate several sizes of stocks, several bush- 
ings were made with holes of the correct 
sizes. Each of these bushing adapters has a 
shoulder that comes up solidly against the 
plate to prevent the tubing from pushing 
it through the plate. On the cut-off side 
of the plate are two studs holding a short 
piece of flat cold rolled stock to serve as a 
guide for the correct length. 

For roughing work on a lathe, I have a 
method of grinding the tools that would, I 
believe, be hard to beat. It requires less 
power than usual, and Ihave often been 
able to take a cut the full width of the tool 
running on the open belt. The tool is 
ground straight across the face, as shown 
at D, with the amount of clearance depend- 
ing upon the size of the work at hand. It 
has a lip at the top to cause the chips 
to curl up and roll away from the tool, thus 
reducing the amount of friction. 

A little suggestion that comes to my 
mind is in regard to dressing an emery 
wheel for putting a fine finish on a tool: 
Hold an ordinary oilstone against the 
wheel after the wheel has been dressed 
with the regular emery wheel dresser. 
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catalogue of radio sets and parts. It also 


= The Oldest Mail Order House is Today the Most Progressive = 
eee 





dresser. 
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Write us 
@ post card— 


and we will send you free this 52 page 


contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, cho nioas . 
an explanation of successful hook-ups oe: 
and circuits. MONTGOME 

You will be amazed at the low prices |! anicagy ,," 
Ward’s quote. Acomplete set for $32.50 ==— 
equalling sets at $60 elsewhere—a $23.50 
set that under favorable conditions has 
a radius of 500 miles and more. 

This catalogue contains everything for the expert and amateur. Complete 
sets and every improved part for building sets, all the most up-to-date de- 
vices—at the lowest possible prices. 


Headquarters for Radio 


Montgomery Ward & Co. is headquarters for Radio, selling everything direct 
by mail without the usual ‘‘Radio-profits.”” Why pay higher prices? Ward 
quality is the best and the prices will often save you one-third. Everything 
sold under our Fifty Year Old Guarantee,—Your Money Back if You Are 
Not Satisfied. Write today for your copy of this complete 52-page Radio Book. — 
Write to the house nearest you. Address Dept. 5-R 
Chicago Kansas City St.Paul Portland, Ore. Fort Worth 


Montgomery Ward & © 
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Wes Tubes Is All You N eed 








Perfect synchronization of 

transformers assures 
unequaled range and vol- 
ume, with notrace of distor- 
tion. Cascade $4. Reflex $5 





One of the most notable im.- 
provements of recent years 
is disclosed in the new 
synchronized audio fre- 
quency transformer. List $5 


Sos 





Eapectaliy copetrnceed for 
ex work, the Erla fixed 
woeeana guarantees success. 
Proof against disturbance 
through jolt or jar. List $1 





Eve 
is individually tested to the 


Erla fixed condenser 


exact capacity shown, an exe 
clusive feature. Made in 
eleven sizes, 35c to $l 





Risiteeanivell Teantietine 


Transcontinental reception, through a loud 
speaker, is assured when you tune in with the 
new Erla Triplex circuit, using three vacuum 
tubes and Erla synchronized radio frequency 
and audio frequency transformers. 

Results obtained surpass conventional six and 
seven-tube circuits in range and volume. More- 
over, tone quality is remarkably improved, with 


complete absence of the parasitic noises com- 


mon to hook-ups less advanced. 


For all except the most distant stations, out- 
door antenna can be dispensed with, an inside 
aerial serving equally well. Wet batteries, like- 
wise, are no longer essential, low current con- 
sumption enabling satisfactory use of dry cells. 


Accounting in large measure for the amazing 
efficiency of this circuit, and guaranteeing its 
successful operation, are Erla synchronized 
radio and audio frequency transformers. For 
the first time, perfect inter-relation and co-or- 
dination between transformers has been secured 
in reflex work, producing unequaled amplifi- 
cation without distortion. 

A further notable contribution to radio improve- 
ment is embodied in the new Erla fixed crystal 
d: vector. Providing maximum sensitiveness and 
purity of reception, with complete freedom from 
disturbance through jolt and jar, it antiquates 
the costly vacuum tube for detector purposes. 
Detailed working diagrams and descriptions of 
the Erla Triplex and other advanced Erla reflex 
circuits are included in Erla Bulletin No. 14, 
obtainable gratis from leading radio dealers. 
Or, if your dealer should be unable to supply 
you, write us direct, giving your dealer’s name. 


Electrical Research Laboratories 
Dept.F. 2515N. Michigan Ave., Chicago 


ERLA 



















CUSHION 
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HCAD IRAONE 


HUD FON NOSs] 


RADIO ret Fl 


Wien ie OF: Gy. 6S & OG ae OD = © € @F-4 C1) 


Panes Anabaena 
oice when 

i. They bent! hus 
the ears, shutting a all 
room noises. Fits an 
= 


MAKE MONEY 


> AT HOME = 





our new simple ‘‘Instructograph” method 


work at home, no matter where you live, and 7° 
each week. Full particulars and booklet free. Write to: 
AMERICAN SHOW CARD SYSTEM LIMITED 
Authorized and Fully Paid Capital, One Million Dollars. 
206 Adams Bldg. 








you CAN earn $1 to $2 an_hour writing show cards at 
home in your spare time. a peed and easily learned by 

. No canvassing 

or soliciting. We show you how, guarantee you any oe 4 


-day. 


Toronto, Canada. 









Write today 


saws; 


motor, 


A decidedly practical, extremely com- 
Pct. precision machine. Height 10’. 
andles 4” and 5” 


io” ioe and 8” sand discs; 3%" chuck. Top, 
x 


1 34” stock. Easily driven by \ or 1/3 h.p. 


cher gorcesent W, B. & J. E. Boice, 


Saw, Sander, Drill, Grinder, Polisher and Buffer 
Boice Pony Bench Machine 


rinding wheels; 6’ 
easily removable. Saws up to 


socket. 





BOICE-BUILT Machines are in daily 
use in hundreds of shops. Their size, ab- 
solute accuracy and low cost provide a 
means for producing a better job for less 

money. Boice saws are made in six models 
—are portable and attach to any light 


Pio, Toledo, Ohio 





al 


How to Build an I-Beam 
Garage Crane 


HE universal I-beam garage crane illus. 

trated can be built at minimum ex. 
pense in any garage repair shop. It js 
fabricated mainly of standard steel or iron 
shapes, and most of the work consists 
merely of drilling and bolting the parts 
together. 

Wall sills are bolted to one wall and to 
the opposite wall, posts or other supports, 
asshown. These should be sound 4 by 6 in, 
yellow pine or other strong wood, and sup- 
ported with bolts every 3 ft. along the wall, 
Tracks of 34-in. square iron are fastened to 
these sills with countersunk wood screws 
spaced 12 in. apart. 

The crane proper is a section of 10 inch 
I-beam to which traveling ends are at-| 


















3°x 2'IRON 


“)6"CHANNEL 
be 
ae a. 1" 
yf go BOLTS 


A 


END VIEW 
OF I-BEAM 
sn 


WHEEL PINS 
re 


ry a 2°DIA. 


How the parts of the track and trolley are 
made and the way they are assembled 


tached, as indicated. The beam forms the 
bridge and trolley track for the chain hoist. 

The end carriages are 4 by 3-in. flat iron 
or steel, the top piece being straight and 
the lower piece bent to the form shown. At 
each end these pieces are bolted to a 6-in. 
length of 6-in. channel iron and the chan- 
nels are drilled to take the pulley shafts, 
which are turned of round, cold rolled steel. 
The flanges butt against the channel iron 
and are held in place by a nut on the rear. 

The wheels are cast iron, machined with 
Y%-in. grooves to fit freely on the %-in. 
track. Oil holes are drilled for lubricating 
the bearings. Braces of 4% by 2-in. iron 
keep the end carriages firm and square. The 
trolley can either be purchased already 
assembled or made up in the shop along the 
lines shown.—J. R. 





Estimating Weight of Castings 


A HANDY method for a foundry to 
determine what quantity of steel or 
brass to pour to complete any number of 
castings is to stamp the weight of the 
casting on the pattern. Where this is not 
practical, the same result can be obtained 
by figuring that a steel casting weighs 16 
times as much as its pattern in white pine, 
and a brass casting 18 times. From 10 to 
20 per cent extra should be allowed for 
fins and risers.—F. M. S. 
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A2-R insures convenient and 
erfect Radio reproduction. 
esigned especially to meet the 

requirements of receiving sets 


used 


‘Magnavox Rep 





TN] AG N RAN Ox: 





Magnavox 


Radio 


The Reproducer Supreme 


It has been the dream of every 

Radio user toowninoneunit 
a Power Amplifier and electro- 
dynamic Reproducer, thus 
insuring perfect Radio repro- 
duction. 


After exhaustive study and 
tests by our engineers, this has 
beensuccessfully accomplished, 
and thenewinstruments of the 
unit type here illustrated inone 
and two stages of amplifica- 
tion may now be had through 
Magnavox dealers everywhere. 


There is now a Magnavox 
for every receiving set. The 
full line embraces: 


Magnavox Reproducers 


R2 with 18-inch curvex horn . $60.00 
R3 with 14-inch curvex,horn . 35.00 
M1 with 14-inch curvex horn. 
Equipped with binding posts 
and a five foot flexible cord; 
requires no battery for the field. 35.00 


Magnavox Combination Sets 


Al1-Rconsisting of electro-dynamic 
Reproducer with 14-inch curvex 
horn and 1 -stage of amplification 59.00 
A2-Reonsisting of electro-dynamic 
Reproducer with 18-inch curvex 
horn and?2stages of amplification 95.00 
Special: with 14-inch curvex 
horn as illustrated i . 85.00 


Magnavox Power Amplifiers 
Al—new l-stage Power Amplifier 27.50 
AC-2-C—2-stage Power Amplifier 55.00 
AC-3-C—3-stage Power Amplifier 75.00 


Magnavox Products can be had of 
good dealers everywhere. Ask for 
a demonstration. 


THE MAGNAVOX CO. 
370 Seventh ‘Ave. New York 


World pioneers in the development and manufacture of 
sound amplifying apparatus 


New Magnavox 
Combination Set 


in the home. 





roducers and Amplifiers 
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Tuska Popular No. 225 


3-bulb Regenerative Receiving Set. 
Piano fini mahogany _ cabinet. 
Amplifier switch. Concealed binding 
posts. Armstrong circuit, licensed 
under Patent No. 1,113,149. Price 
$75, without bulbs, batteries or loud 
speakers. Ask for special circular No. 
19B, describing this set. 


“ . ae = 
ee ee 


organ. 


the tinkering. 









manship. 


TRADE MARK 


RADIF 








et. the 


day's troubles 
sink with the sun 


HEN turn to your Tuska Radio, and be whisked 

around the world. A touch of the dials, and you 
are in Davenport. A slight movement brings you to 
Philadelphia to hear the majestic music of the greatest 
Or anywhere you please to go. 
precious hours between work and sleep, you live in 
Radio Fairyland, where you are master of distance 
and ruler of a host of entertainers. 


Will you give your family the pleasure of Tuska 
Radio, which educates, soothes, amuses, and takes 
you traveling inexpensively? Here is the receiver 
that annihilates miles; bringing in music and voices 
sweetly, clearly and undistorted. 
for busy people who want the thrills of radio without 


In those 


It is the ideal set 


For 12 years, Tuska Radio has been famous for ad- 
vanced design and painstaking New England work- 
The Tuska receiving set of today is not 
only up-to-date; it will still be serviceable in five years. 


THE C. D. TUSKA CO. 
Hartford, Conn. 


TUSKd R4DIO 








Standard 
Spanish 






Used by French 
During World War 


Buy direct from sole U. S. 
importers and SAVE * on this 


GENUINE ASTRA AUTOMATIC 


The Ideal gun for home protection—Just right 
for a woman to use. You can save about % at 
these special prices, Order direct. 


$7 75 25 calibre—7 shot—C. O. Q. Automatic. 
-95 25 calibre—7 shot—Astra _ 
9.95 25 calibre Astra with triple safety. 
10.96 32 calibre—10 shot Astra, extra magazine. 
16.96 32-20 and 38 cal. swing-out cyl. revolvers. 


We guarantee every gun against defective work- 
manship: brand new; of Drop Forged Steel Through- 
out. efore buying any weapon INSIST on this 
guarantee. END NO MONEY unless you 
wish. State model desired—pay postman on delivery 

jus . Bai ion guaranteed or money ree 

rite for new firearms catalogue. 


CALIFORNIA TRADING CO. 
Dept. 110, Términal Bidg., Los Angeles, Cal. 





$25.00 IN -PRIZES 


See top of page four in front of book for details 


The MONARCH Jr. Lathe 


ls Priced Within Your Means 

Most efficient machine tool you can have in 
home workshop, repair shop or garage too. Turns 
out, with 1000th-inch accuracy, all small wood 
and metal parts that other lathes will. Experi- 
menters, inventors, mechanics enthusiastic over 
it. Complete- 
ly equipped; 
auto. safety 
devices; 
semi - quick 
change 
gear. 











with bench legs 


$245 


Also built with bed lengths up to 5 feet. Made 
in 11-inch swing size too, at slightly higher price. 


THE MONARCH MACHINE TOOL CO. 





401 OAK STREET SIDNEY, OHIO 








—| 


Time-Tested Tricks in Casting 
Babbitt Bearings 


By Joe V. Romig 
Machine Tool Designer and Builder 


HILE all machinists are more or } 

familiar with the use of Babbj 
metal, there are, nevertheless, many 
tricks that make the work easier. 
Babbitt metal is ordinarily a combing. 
tion of three or more of the following 
metals: tin, lead, bismuth, antimony, anj 
copper. Those mixtures with the largest 
content of tin usually cost the most. 
If you wish to mix your own, place a 
ladle on a good fresh coal fire and throw 
into it the metal having the highest melting 
point. When this has melted, add the next 
highest, and so on until all are melted and 
fused together. Stir well with a wooden 
paddle or iron rod before pouring into the 
pig molds to cool. If copper is to be added 
to the mixture, it must be melted in a 
small separate crucible, and poured into 
the batch and stirred well just before re- 
moving the Babbitt metal from the fire, 
In order not to lose any of the high priced 
metals through oxidization, the metal 








Goggles and a handy lump of clay will 


reduce the danger of accidental burns 


should not be heated too much or be kept 
at a high heat too long. If, for any reason, 
a ladle must be kept going for the casting 
of many small pieces, the top surface of the 
molten metal should be protected by a 
sifting of finely pulverized charcoal dust. 
This will keep off the air and can be 
brushed or skimmed aside readily when 
pouring. 
Before pouring a bearing, always stir the 
metal well. Invariably copper will rise 
to the top, and this valuable metal usually 
is lost when an inexperienced mechanic 
does the pouring. Use a wooden paddle or 
iron bar to run or douse the top dross 
beneath the surface, as that is the only 
way in which the copper can be saved. 
Rather than skim off the dross, push it to 
one side; when you have finished pouring, 
this same coating again will cover the 
surface and prevent a new coating from 
forming. e 
To make Babbitt metal pour freely, 
throw in a small amount of powdered rosin, 
and stir well, immediately before pouring. 
Rosin will also keep down the gas formation 
and should always be used when pouring 
into a moist or sweating bearing. 
Excessive heat “kills” Babbitt metal 
and makes it harsh and brittle. A good 
test is to pour when the metal is hot 
enough to ignite a dry pine stick or sliver. 
This temperature is the best except when 
pouring into extensive, shallow cavities or 

deep and intricate recesses. 
(Turn to page 90) 
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$200 
per week 


$150 
per week 


$100 
per week 


$752 


perweek 


$502 
per week 


725° 
per week 


$90% 
perweek 


$18% 
per week 





Get The Pay 
of the 


Man Higher Up! 


You are not the kind of man who is always going to take orders from others. 
What you want is to give—not take orders, You want the bigger Pos that 
goes with that kind of work; and herein this great Library of Practical Books for 
Self-training, you are offered the sure way of getting what you want. 

In these books you will find a wealth of the very information you need to 
GET MORE MONEY in the trade you are following. There are thirteen sets, 
each set devoted to one particular line of work. Each set is written by a group 
of highly trained practical experts who cover the entire subject from a technical 
standpoint yet do it so clearly and illustrate everything so plainly with diagrams 
and blue prints that you can’t fail to understand every word. 

Thousands of men who have read and studied these books have gained by it. 
If you were to get only one idea that helped you prove an UNUSUAL knowledge 
of your work, that one idea would be worth what a dozen sets would cost you. 
Every book is simply packed with such ideas and helpful information. 


Reference Books That Make Happy Days of Pay Days 
Select Your Own Line From This List for Week’s Free Use 





§ vols. Carpentry and Contracting— 8 vols. Business Management—was 5 
Was $37.50 NOW. se seeeeeeeceeeeees $19.80 $52.50 now.....---+-.-- seeecceee 29,80 
12 vols. American Law and Practice 7 vols. Geese and Gas Engineering— 
(including free reading course and pea woe ge die . a 24.80 
250 page book of standard legal @ vols, Sanitation, Heating and Ven- 
forms)—was $97.50 now 49.80 tilating—was $30.00 now.......... 14.80 
; Gey ine ees 4vols. Fire Prevention and Insurance— 
8 vols. Applied Electricity—was $60.00 Was $30. OW MOWi6 ooo svn cceccecwess 14.80 
Soe usc le trsleers ob citeea wale @bie ates e 29.80 6vols. Modern Machine Shop Practice 
6 vols. Auto Engineering—was $45.00 —was $45.00 now.........eeeeeeee 21.80 
MOWee ccc ccccccseseceevessesscses 21.80 4 vols. Telephony and Telegraphy— 
9 vols. Civil Engineering—was $67.50 was $30.00 now.......+.-eseeeees 14.80 
WOW oso i922 + awa Feitelns <sigsSeateoee 34.80 4 vols. Drawing—was $30.00 now..... 14.80 


Free Consulting Membership 


A resident consulting staff of from 15 to 20 practical experts is waiting to solve 
for you any difficulty that you may have. A letter or a wire to American Tech- 
nical Society will bring you an immediate answer and the solution to your prob- 
lems. This advisory staff of practical men plus your working and reference 
library will enable you to handle successfully any job in your line. These men . 
know all the latest methods and the newest and best ways of — hings. Let 
this pay-raising consulting staff be YOUR SILENT PARTNER. Use this 
service daily if necessary. 

This free consulting membership offer is good for a limited time only 
and can be withdrawn without notice. 


Use Books FREE For One Week—Send No Money 


—just fill out the coupon. After you receive the full set of books, express collect, 
read them over and test them out for seven days. If you don’t want them, 
send them back at our expense. If you decide they will do for you what th 
have done for more than 200,000 others, pay $2.80 within one week and $3.00 ea 
month thereafter until the special price is paid. This amounts to only ten cents 
a day. Mailcoupon NOW if you want a bigger, better job at higher wages. 
Here’s your opportunity, if you want to EARN MORE MONEY. 
Remember, we are taking all the chances—you pay NOTHING unless you ‘are 
absolutely satisfied after seeing the books. Isn’t this about the fairest 
proposition that was ever put up to you? 


American Technical Society 
Dept. X-720 Chicago, U.S.A. 


eens ee CN LT, IR RE SS SN A A I 
AMERICAN TECHNICAL SOCIETY, Dept. X-720 Chicago. j 





©A.T.S, 1923 





Please send me a set of..........c2-cceccceee Sescece fop seven 
days’ FREE EXAMINATION, cingins collect. I will 
examine these books thoroughly, and eati will send $2.80 


* ° 
within seven days and $3.00 a month until I have paid the 
DURE OED... cscs ccascece If I decide not to_keep the books, I will 
return them within one week at your cepamee. It is understood that if I 
keep the books I am entitled to a FREE Consulting Membership in the § 
iety. 


RENE... 5c vc coc s beeukauerovecvbcnses Vepetne on bebnannaees 
(Please fill out all lines, give local merchant, banker or employer as 
reference.) 


ERE CORT OR AR CR Bs wom wee sem fa fewest ed 
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INTRODUCING 
Millers Falls 


Radio 
Hand Drill 


No. 85 


ADIO is here to stay. 
Every day thousands join 

in the thrilling sport of pick- 
ing. entertainment from the 
air. And as every one knows, 
half the fun of getting a radio 
outfit is putting it in yourself. 


The Millers Falls workmen 
are radio fans, too. They have 
just produced a radio hand 
drill—No. 85—so good that 
no one can afford to be with- 
out it— so reasonably priced 
that every one can easily 
afford to buyit. 


This drill has 
Y-inch chuck 
capacity and 
takes all twist 
drills used in 
radio’ work. 
Black enamel 
frame — gear 
enameled 
red. See itat 
your hard- 
ware deal- 
er’s. You'll 
say it’s a 


beauty. 

















MILLERS 
FALLS 
COMPANY 


Millers Falls, Mass. 


Manufacturers of Carpenters? 
Tools, Hack Saws and 
Automobile Tools. 


MILLERS FALLS 
TOOLS 











Tricks in Babbitting 
(Continued from page 88) 


When possible, the bushing or bearing 
to be poured should be heated first so as 
not to chill the hot metal, as chilling has a 
tendency to crack the metal and causes 
abnormal shrinkage. Pour steadily and as 
fast as the gas formation will permit, and 
do not stop, as a stop will result in a lap or 
crack. When pouring large bearings that 
require several ladles, have them all hot 
and ready. 

To make Babbitt metal hold in half 
circles and on flat surfaces, a system of 
grooves or slots is required as an anchorage. 
The surface of brass or bronze metal 
bushings sometimes is tinned with a half 
and half solder; this causes the poured 
Babbitt metal to unite perfectly. If a 
bearing is to be poured and no other 
provision has been made for anchorage, a 
drill is used to make shallow depressions, as 
shown. These shallow holes ordinarily 
should be only about 4 in. deep and of the 
same or larger diameter, and should be 
spaced 1 in. apart. Grooves can also be 
chipped in the bearing pads with a cape 
chisel. Dovetailed grooves, slanting holes, 
or tapped holes must be used on flat sur- 
faces. 

Bearings are babbitted to size or, if 
smaller, bored to size. Rough work, where 
the accuracy of alinement and size is not 
important, is always babbitted to size. An 
old machine shop saying is that ‘‘the skin 
of the metal will be worth more if left 
unscraped than )4 in. of the metal beneath,” 
the logic being that the surface skin is the 
densest and toughest, and therefore will 
wear and last much longer than the metal 
below. 

In order to withdraw an arbor and pre- 
vent it from sticking, every one uses either 
oil, smoke, or paper in some form. Oil 
really should not be used, as it gases too 
much and causes bubbles in the surface of 















OIL CATCHING GROOVES ANCHOR SLOTS 
\ a ARBOR 
CHAIN GROOVE, we 
TAPER PATTERN 
eH HALF BARREL [PPI 
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LA RRNON 
OIL RESERVOIR 
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ry 
BASE PLATE BRK MOLD 
Alining and supporting a shaft, making 


anchor slots, a typical babbitted box, 
and sand and metal molds 













the poured metal. Heavy white lead, 
smeared on thinly and evenly, is perhaps 
the best for all around purposes. A single 
thickness of thin paper, either held with 
strings or with ends lapped and glued, will 
provide clearance for rough work. 

Smoking the surface of the shaft with an 
oil torch will give a fine, dry surface, which 
does not gas at all, and the deposit of lamp- 
black permits the easy removal of the shaft. 
Painting the shaft with clay, mixed to a 
thin solution with water, is another method 
sometimes used. 

Where accuracy is necessary, the bearing 
must be bored and reamed to size. Large 
bearings that are to be bored to size are 
usually peened. The hammering makes the 

(Continued on page 91) 








“Red Devil"® it Boring 

Auger Bits are 334% % easier 

boring, have 10% greater 

clearance and bore with or 

against the grain of any wood. 

Style 2400—10 116 in. shown 
here, 75c. 


Reg. U. S. Pat, Off. 


| Mechanic's Snips 


OU need a pair 

in the tool chest. 

You never know 
when you may have use 
for them. 

For roof repairs, sol- 
dering jobs, for cutting 
tin, sheet zinc, sheet 
iron or copper, stove 
pipe, window screen 
wire, and for kindred 
work, you will find 
‘Red Devils” mighty 
handy to have around. 


“Red Devil’ Snips will 
enable you to do many 
things for yourself that you 
would otherwise pay to have 
done. 

Built of the best tool steel. 
Designed to cut with the 
least effort and stay sharp. 
Size 7 inches long. 

“Red Devil” Snips No. 578—at 
all good hardware dealers, or if not 


in stock, send 90c. and dealer’s 
name for a sample tool. 


The ‘Red Devil’’ Mechanic's 
Tool Booklet is a handy refer- 
ence guide for users of good 
tools—send for it—it's free. 


SMITH & HEMENWAY CO., Inc. 


Manufacturers of ‘Red Devil’? Tools 
,264 Broadway New York, N. Y. 


“Red Devil’ Glass Cutters—the 

glaziers’ standard tools of the 

world. “It's all in the wheel.” 

Made in 40 styles. No. 024 
hown here, 20c. 
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Tricks in Babbitting 
(Continued from page 90) 


surface metal denser and also closes up any 
laps or cracks. Peening is to be recom- 
mended wherever possible. On solid bear- 
ings that are to be bored, an arbor is some- 
times run through the hole on a press. 

Heavy cardboard and thin wood are 
used to close the open ends of a bearing, 
the pieces being cut to fit the shaft. 
These pieces must then be luted against the 
metal of the bearing. Clay of doughlike 
consistency forms the ideal luting material. 
Some use putty, but even when used in a 
thick or semihard condition, it will soften 
and run under the heat of the molten 
metal. Clay sets and hardens quickly and 
can be dried artificially with a blowtorch. 
Wooden dams are also used and must, 
indeed, be employed when the amount of 
metal is large and where the fall in level 
due to shrinkage is great. 

On common chain or ring oiling bearings, 
the shaft can be supported on duck or 
hemp packing rings, the rings being cut to 
the proper width and placed in the oil 
drain grooves. When babbitting such a 
bearing, fill the oil reservoir and passages 
with fine sand, and top off all the exposed 
sand with a 4-in. layer of clay. Many a 
Babbitt ‘‘mine’ has been poured by 
sticking cotton waste in a cavity and ex- 
pecting it to hold back the hot metal. 

When luting up the dams and crevices 
of a bearing, prior to pouring, it is a good 
stunt to place twisted strands of cotton 
waste in all of the crevices, as when the hot 
babbitt hits the waste, reinforced as it is by 
clay, it will stop, and by not coming in 
actual contact with the wet clay, will not 
generate any steam or gases. When pouring 
any bearing metal, always have a ball or 
two of clay lying handy for use in case of a 
broken dam or leak. The ball allows one to 
close a leak without the danger of burns. 

When pouring a half bearing, level up 
both arbor and shell, and build a dam on 
each side at least 14 in. higher than the 
flanged surface of the bearing. This will 
provide for the shrinkage and will leave 
no sunken edge. 

Castings small in size can be made in 
wooden molds, preferably dry, soft white 
pine. Bushings, thrust rings, and the like 
also can be cast in the rough in either an 
iron mold or insand. When casting Babbitt 
metal in sand, first wet the sand with 
kerosene and then add enough water to 
make it ball up in the hand. 

Metal molds should always be bored 
with a generous draft, and arbors for solid 
work also should have a good taper. All 
arbors should be clamped in place to avoid 
floating. 





Labor Saving Features 
to Appear Next Month 


SIMPLE fixture that takes the 

guess out of dressing grinding 
wheels to accurate radii will be de- 
scribed by Henry S. Laraby in the 
November Better Shop Methods De- 
partment. 


Joe V. Romig will have one of his 
characteristic “Old Bill’ stories on how 
a typical old-time machinist taught 
him to speed up his work. This will 
be followed in another issue by a re- 
od helpful article on laying out 
work. 
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The Files That Belong 
in Every Tool Box 


IGHT TOOLS and right methods 
are prime essentials of good 
work. Neither the tools nor 
the methods alone suffice. The 
combination wins! 


Training, practice and experience will 
teach you the methods of using files. 


The following NICHOLSON Files, 


because of their sharper cutting accu- 


racy, finer temper and edgeholding 
endurance, have earned places in the 


everywhere :— 


3%” Slim Taper File 4” Warding Bastard File 

6” Slim Taper File 6” Warding Bastard File 

6” Half Round Bastard File 6’ Hand Smooth File 

8” Half Round Wood Rasp 10” Flat Bastard File 

6” Round Bastard File 8” Mill Bastard File 

6” Square Bastard File 10” Half Round Bastard File 


Be sure the name NICHOLSON 
is stamped on the file you buy 


NICHOLSON FILE G 


PROVIDENCE, RHODE ISLAND 
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Chrome Manganese Steel 


Wrenches “.Tools 


For every possible Ford 
job. Upstanding, two-fisted 
wrenches that are built to 
withstand the hardest work 
—day-in-and-day-out.: 


Examine the nearest stock of 
Mossberg Wrenches for Fords. 
You will find their construction 
superior to any you have seen. 
Their prices represent real 
value. Every Mossberg Wrench 
is made of Chrome Manganese 
Steel. Every wrench or tool 
is built todo a particular job— 
in the quickest, surest, easiest 
way. 


Ask to see No. 654 Valve Lifter, 
Set No. 1944—‘“‘8 wrenches in - 
2” and other Mossberg leaders. 


‘ “Double Four” Socket Set 
\<t—3 Wrenches, 8 Openings 


FRANK MOSSBERG CO. 
Lamb Street, Attleboro, Mass. 
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\ ,' JHAT a workbench is to a 
shop, a kitchen table cab- 
inet is to a kitchen. If 

properly designed and well made, fos 

it is a constant saver of the house-’ [7 Z 

wife’s steps, time, and labor. 4 

This kitchen work table—fully 

detailed in POPULAR SCIENCE 

MONTHLY’S Blueprint No. 27—,2 te 

can be built at a moderate cost for 7 —"— 

materials by any home worker ~ 


tools, and will give service equal 





who is handy with woodworking . Pe 

















to, if not more satisfactory than 
the average expensive table cabi- 





net sold in department or furni- 
ture stores. 
All the available space beneath 
the table top is utilized. There \! 
are three breadboards, four as 
drawers—one partitioned for 
knives, forks, and spoons—a large 
bin drawer, a cupboard with two 
sliding trays, and a seat. The 
top may be either wood or a wooden frame 
with a commercial porcelain top, as pre- 
ferred. The essential dimensions and main 
details are made clear in the accompanying 
illustrations. 
Several modifications may be made, if 
desired. For instance, 
if so much drawer 
space is not required, 
the bin drawer and 
the drawer imme- 
diately above it may 
be omitted. This 
gives more knee room 
and makes the table 
somewhat more com- 
fortable if much work 
is to be done sitting 
down. If it is pre- 
ferred to use a stool 
or chair in place of 
the swinging seat, the 
seat can be left off. 
While the seat can 
be constructed easily, 
care must be taken 
to make the pivot 
from stock not less 
than 134 by 1% in. 
or 1% in. in diameter, 
the arm 1\% by 134 
in. and the brace 1% 
by 14% in. They must 
be of carefully se- 
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details of th 
Setadbe are cutahned in POPULAR SCIENC 





Blueprint No. 27 











Th 1 truction and some of the more important 
calle of > een. cabinet work table. Full workin 
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lected hard wood to insure the necessary 
strength. Even then, if a heavy person is 
to use the seat, it should be fitted with a 
supplementary foot made of a %- or 1-in. 
dowel, and attached at the outside end 
of the cross arm. This leg should be fitted 
with a caster so that 
it will slide over the 
floor easily when the 
seat is turned in and 
out. This takes much 
of the strain off the 
2%-in. screweyes and 
the table leg. 
Ordinarily, the piv- 
ot would be simply a 
piece 13g by 134 by 
13 in., well rounded 
on one edge and 
with round pins 
turned at each end, 
but a heavy curtain 
rod may be used, if 
available, or, if a 
lathe is at hand, it 
may be turned 
throughout as shown, 
and the other pieces 
fitted neatly to it. 
Standard wood- 
working construction 
is followed through- 
out. The rails are 
tenoned into the legs, 
but may be doweled, 


LEG “ 
244 X2\ 


The legs are 244 by 21% by 
314% in.; the four top and 
bottom end rails, % by 4 by 
201% in.; and the end ranels, 
5/16 by 2014 by 183% plywood. 

If the cabinet is to be 
enameled white, which is 
usually the preferred finish, 
an excellent wood to use is 
whitewood, but any other soft 
wood that can be obtained 
easily and reasonably, such as 
white pine or cypress, will serve. 

A complete bill of materials 
giving the exact sizes of the 
pieces needed in making the 
table, and full worling details 
are contained in Home Work- 
shop Blueprint No. 27, which 
will be sent to any reader for 


MONTHLY’ 25 cents. 


-if the maker prefer. . 
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Are You Taking Advantage of 
Our Workshop Blueprints? 


MANY. of our readers are spending 
pleasant and profitable hours of their 
spare time in making articles described in 
the Home Workshop Department and de- 
tailed in our series of blueprints. A letter 
from one of them, Charles L. Hausel, of 
Marcus Hook, Pa., is as follows: 


Inclosed find photograph of the electric 
washing machine I constructed from your . 
Blueprint No. 12. The metal is copper, 
screwed to. the cypress. The bearings are 
pieces of iron pipe filled with Babbitt metal. 

I made the 6-in. pulley on the countershaft 
of 1-in. wood, and the 3-in. pulley is one froma 
sewing machine, as I could not get any grooved 
pulleys. Every one is very well pleased with 
the results. 


This is a typical letter, and articles by 
the thousand made from our Home Work- 
shop Blueprints are being used everywhere. 














For each photograph considered worthy of publi- 
cation showing an article made from Home Work- 
shop blueprints, like this washing machine built 
by Mr. Hausel, POPULAR SCIENCE MONTHLY 


Department, Popular Science Monthly, 225 West 
39th St., New York. 





Complete List of Blueprints 


ANY one of the blueprints listed 
below can be obtained from 
POPULAR SCIENCE MONTHLY for 25 
cents. The Editor will be glad to pro- 
vide, upon request, information rela- 
tive to tools, material, or equipment. 











Blueprint Service Dept. 
Popular Science Monthly . 
225 West 39th St., New York 
GENTLEMEN: 
Send me the blueprint, or blueprints, 
I have checked below, for which I in- 


25. Sailing Outfit for Canoe....... 25¢ 
26. Baby’s Crib and Play Pen..... 25¢ 
27. Kitchen Cabinet Work Table... 25c 


close...... cents in stamps or coin: 
No. Title Price 
a” a a ee ae 6 
2. Smoking Cabinet..... ....... Zoo, 
3. Book Trough End Table...... sc 0 
5. Kitehen Cabinet, ........ 0005 2e QO 
6. V. T. Radio Receiving Set... .. 2c oe 
8. Shaving Cabinet............. 25c O 
9. Arbor with Gate and Seats..... 25e O) 
10; Pacey Bm 6k oo ek wise eS ya 
11. Bench and Tilt-Top Table..... 2c CO 
12. Electric Washing Machine..... 25e¢ ODO 
23. Dee Ms Sc Sco Sees eesst 2c 6 
14. Toy Train, Horse, and House..25¢ 0 
15. Home Workshop Bench...... ase 
16. Inlaid Radio Cabinet......... ase. 
17. Cedar and Mahogany Chest...25¢ 0 
18. Telephone Table and Stool.....25¢ O 
19. Grandfather’s Clock.......... 25c O 
20. FRIRE DORON. onc ks cceccse’s gc. i) 
21. Colonial Writing Desk........ a 
22. Girl’s Cabinet and Desk....... ze O 
23. Permoie Garage . ww. wees 25c DO 
a” a ace «6D 
0 
O 
oO 


Ss oak ba bie Mablce is tha + 6s bs beets 


CD A ios 56: ceo a aoiu. 6 bce this Rien > 





will pay $2. Send prints to the Home Workshop 
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HE compact, convenient and complete Portable 
Typewriter. Sold by over 3,000 dealers and 


Remington branches everywhere. Easy payment 
terms if desired. Send for our illustrated “For 
You—For Everybody.” Address Department 67 


REMINGTON TYPEWRITER COMPANY 


374 Broadway, New York 


Branches Everywhere 


Webelieve wemakethebesttypewriter ribbon 
in the world—and its name is PARAGON 
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Atkins 
**Non-Breakable”’ 
Hack Saw 


Cut Faster, Easier 


—Do Not Break 


UT an Atkins Non-Breakable Blade 

in your hack saw frame, and you’ll 

feel the difference at once. It will 
saw the toughest metal faster and easier 
than ordinary blades, hold its cutting 
edge longer, and will not break. 


There’s a reason. ‘These blades are 
made of selected steel, and are hardened 
and tempered by an exclusive gas-and-oil 
process, which gives a hard, keen cutting 
edge and a tough, flexible body to the 
blade. 


You can eliminate losses of time and 
money due to breakage of brittle blades 
by using Atkins Non-Breakable Hack 
Saw Blades. Prove it for yourself. Send 
ten cents and tell us what metal you 
want to cut, and we’ll send you a sample 
8 or 10 inch blade that will out-cut and 
out-last any other b’ade. 


Saws for Every Use 


When you need a hand saw, circular 
saw, band saw, pruning saw, metal-cut- 
ting machine, or any saw for cutting wood 
or metal—there’s an Atkins product that 
will save time, money and labor. Write 
for our free booklet on the saws you re- 


ZA FREE Book 


On Saws 


My) 
we, ‘This book is full of help- 
Ai ful shop hints, and tables. 
Worth dollars to every 
saw user and buyer. It 
shows the right saw for 
every purpose and con- 
tains suggestions that 
will save you time, 
energy and mon- 
ey. Write us for 
your copy, NOW. 


a 
WL 






Dept. D-20, INDIANAPOLIS, IND. 
Makers of Silver Steel Saws and Tools 
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How to Make Rigid Shaft Hangers 
from Pipe Fittings 


By John G. Hanna 


OST mechanics know that an excellent 
light shaft support or hanger can be 
made with a piece of pipe, a flange and a 
babbitted tee. In using such a support for 
carrying a countershaft some distance 
above my bench to operate a bench drill, 
I found that the belt could not be tightened 
very much and that there was a tendency 
toward vibration. The pipe, screwed tight, 
was rigid, but its length in combination 
with the small area of the base, gave it 
tremendous leverage on the more or. less 
elastic wooden bench top. 

The solution of this difficulty, I found, 
lies in the use of a side outlet tee in place 
of the ordinary tee. The additional outlet 
makes it possible to brace the hanger or 
support in one of the ways illustrated. 

This fitting is not usually needed in the 
simpler kinds of plumbing and so is not 


SIDE OUTLET TEE WITH 




















SABBITTED BEARING ~"">--.._ y BUSHING 
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PIPE RAIL PATTERN = STANDARD PATTERN 
SIDE OUTLET TEE / SIDE. OUTLET TEE 


SIDE OUTLET TEE” 4. AUTO. GREASE CuP 
BEARING 


Three types of serviceable shaft bear- 
ings made with side outlet pipe tees 
always obtainable in small towns. In that 
case it is well worth the few cents postage 
required to order it from the nearest large 
city. The side outlet tee, commonly called 
“s.o. tee’? for short, is, like most pipe 
fittings, made in two patterns, the standard 
for conveying fluids, and the pipe rail pat- 
tern for making up railings and fences. 
Hither will serve well for a bearing, although 
the rail pattern makes a neater looking job. 

For the countershaft support on my 
bench, I used the arrangement illustrated 
in Fig. 1, with 45-degree ells, close nipples, 
and suitable lengths of pipe, as well as the 
side outlet tees. It is not often possible to 
so cut and thread your pipe that the brace 
leg will meet the bench exactly when the 
main support is plumb. This is easily ad- 
justed, however, by screwing the base 
to the nearest turn a little short of meeting 
and putting shims under the brace flange. 
With shears, the shims can be cut from tin, 
sheet iron, or 1/32-in. sheet lead. 

If you measure your layout very care- 
fully and don’t cut the threads too loose, 
you can obtain a good line-up by screwing 
one flange on and the other off a trifle, 
even without shims. All braces are adjusted 
and screwed down permanently before the 
shaft is put in and the pipe bearings are 
poured. 

The arrangement shown in Fig. 2 is 

(Continued on page 95) 
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for seekers of 











Power 


Beauty 


Elco Health Generators 
at last are ready for youl! 
If you went = health 
—greater power to enjoy 
the pleasures and de. 
lights about you, or if 
more beauty is your de- 
sire—write! Ask for the 

k on these inventions 
which has just been pre- 
pared. It will be sent to 
you without cost. It tells 
you how Elco Health 
Generators aid you in 
ren J the me and 
hopelessness of bad 
health and weakness be- 





ergy. Be wholly alive 
Waite teday! ” 


10 Days FREE Trial. 
Write for FREE Book. 


Electric Health 
-? Generators 


These great new inven- Free Tri al 


tions generate Violet. 

Ray, Vibration, Elec- 

tricity and Ozone—combined or separate. 
They operate on the electric light in your home 
or on their own motive power at less than 50cents 
per year. Elco Health Generators are positively 
the only instruments which can give you in one 
outfit Electricity, Violet Ray—Vibration and 
Ozone—the four greatest curative agents. Send 
the coupon below. Get the Free Book NOW. 





Rheumatism Paral 
fe iene 
Black Heads Header 
by oni \ Lamba, 
nsomnia 
a piervousness 
Hay Fever 
Neuralgia 
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Obesity 





Mail Coupon 
for Free Book 


Do not put this paper down with- 

out sending the coupon. Don’t go 

on as you are with pains and with 

almost no life and energy. You 

Owe it to yourself to be a better 

man or woman. You were put Ss 

here to enjoy life—not just to drag through it. So do 
not rest another day until you have put your name on 
the coupon here. That will bring the whole story of 
these great new inventions. Do it today—now. 


Power 
Beauty 





__ Lindstrom & Company _ 
= 442-448 N. Wells St., Dept. 13-67, Chicago 
I Please send me your free book, ‘‘Health—Power— I 


| Beauty,” and full information of your 10-day Free 
I Trial Offer. 
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How to Make Shaft Hangers 
(Continued from page 94) 


simpler if your bench is built against and 
fastened securely to a wall. A bushing in 
the side outlet allows the use of smaller 
pipe for the brace. 

The same useful side outlet tees serve 
in another way to make the excellent over- 
head hanger shown in Fig. 3. As has been 
pointed out in this magazine before, over- 
head shafting should not be used in a base- 
ment shop, because it will vibrate the 
floor above, but in a regular shop, garage, 
or barn it has the advantage of not wasting 
any bench or wall space. 

For the home workshop, lubrication can 
be supplied very easily by means of a small 
automobile grease cup screwed into a hole 
in the bottom of the bearing. Grease is not, 
of course, a satisfactory lubricant for a 
high speed shaft or for any shaft unless at- 
tended to at regular intervals. 

For mounting an overhead hanger on the 
usual 2-in. thick joist, oval pattern flanges 
are more satisfactory than the round type. 
This is another pipe fitting sometimes not 
to be had in a small store, but readily 
obtainable in large cities. ‘It is well to 
ream the holes a trifle and use square head 
coach or lag screws instead of the slotted 
head screws for which the fitting is drilled 
and countersunk. For bench standards the 
common round flange is better, and through 
bolts and nuts are to be preferred to wood 
screws. 





Attachment for Holding the 
Window-Shade Rollers 


Vy eeew shades may sometimes be 
used more satisfactorily if hung to 
the window-casings as shown below in- 
stead of in the usual fashion. 

The shade and its brackets are mounted 
upon a light strip of wood or molding strip 
to match the style of window-casing. 

Three screweyes are placed in the back 
of the roller support strip to hang it to 


SCREW-EYES 


WINDOW= 





An auxiliary strip sup- 
ports the roller brackets 


the top of the window-frame over three 
small screws or nails placed in proper 
position. ; 

This allows rollers to be used on window- 
frames that may not be exactly suited to 
the length of the roller, or do not permit 
the brackets to be placed in the requisite 
positions. The woodwork is not damaged 
or marred by the brackets and the shades 
are easily removed for cleaning or chang- 
ing. 

When installing the screweyes and 
nails, be sure to make all uniform so that 
the strips may be interchangeable for all of 
the windows.—B. F. DASHIELL. 





Two varnishes of different kinds should 
never be mixed together because they 
will produce a new varnish that requires 
aging before use. 
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Miracle Men 
af Science 


Their Amazing Achievements Told At 


Last In One Absorbing Story 


OR centuries men of genius have 
been making wonderful discoveries, 


; we have been disclosing the amazing secrets 
i of nature, have been getting her great 


. " forces under control. 


Their achieve- 


ments have changed our world and trans- 


formed our daily lives. Th 
their triumphs forms a thrilling romance 
—a romance which has now been told, 


The record of 


for the first time, in one simple flowing 
story. So that you may know about 
this epoch-making work we offer 


A. Striking Booklet 


With Over 30 Fascinating Pictures 


FREE TO YOU 


This profusely illustrated little 
book, with three color plates and 
over thirty black and white illus- 
trations of scientific marvels shows 
how the four magnificent volumes 
of The Outline of Science describe 
the whole wonder world of science. 
This fascinating vooklet is yours 
free—send the coupon below—no 
obligation and no expense. 


The Romance of a Thousand Thrills 






is The Outline of Scignce and this free booklet, with its amazing illustrations and interesting 
story, will show you how it tells of all the miracles science has accomplished since the 
beginning of time—how man has torn the veil from the distant past—how he has read the 
secrets of the heavens and the deep sea—how he has created instruments that give him 
unbelievable powers—how he has solved the riddle of life itself. ‘Should be read by 
every human being’’ says William Beebe, famous scientist. ‘‘More interesting to read 


than any romance.’’—N. Y. Glob 


Send N ow for Your Copy of 














This Free Booklet 


and see why hundreds of authorities are unanimous in praisin 
The Outline of Science. i‘ . 
taken from The Outline of Science, are of unusual 
value in themselves. 
about the great work which has been hailed as 


The many illustrations in the booklet, 
And you want to know. more 


the most important publishing achievement in 
many years. Send the coupon now. 


G. P. PUTNAM’S SONS, Publishers 
Dept. 135, 2 West 45th Street, New York 


Send This Coupon 


G. P. PUTNAM’S SONS 
Dept. 135, 2 West 45th St., New York 


POPU TUPLE eed 











Send me by mail, without cost or obligation of any 


kind on my part, the free booklet with tiree color plates 
and over thirty black-and-white illustrations d bing 
The Outline of Science. 

Name 2... cccvccccccccscccseessesere seas seeree . 

Street and NO.....sssccccccecccesscevvesesessssssssseeee ° 
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HE wonderful photographic 

illustrations ‘in Popular 
Science are made possible only 
by use of such lenses as 


Bausch & Lomb 
TESSAR 


PHOTO LENSES 


Ask your dealer for booklet, ‘‘What Lens 
- Shall I Buy?’’—or write to us. 














Bausch & Lomb Optical Co. 
Rochester, N. Y. 


New York Washington Chicago San Francisco London 








POSITION GU 


The Finger Print profession wants men 


immediately. Big pay, interesting work, 

n -offs or Bae J om doe I will teach you 

to become a trained er Print ex- 

Det bP bar heel deposit. Write at once for 
asi, ° 

full explanation and details about my free Se- 


Service course, free Service 
_S. sehogt ot finden PRINTS. a 
N. St.Chicago 





special low 
obligation. 
seston. 




















DO YOU LIKE TO DRAW? 


| CARTOONISTS TRAINED BY W. L. EVANS 


MAKE MONEY 


Some of the cleverest cartoonists are former 
students. They had no experience before 
enrolling, but worked at the lessons during 
their spare time and found CARTOONIST 
Evans’ MetHop “easy to learn’’ and are 
now making money. It is not hard to 
learn to draw originals when shown in a 
practical way. 


The School is recommended by well known 
cartoonists because they know the students are 
handled right. 


If you like to draw and want to be able to 
sell your drawings, send a sample of your work 
(either a copy or an original) and let us see 
what you cando. We will send you the port- 
— “4g cartoons and full details about the 
8c 100! . 


The Course is NOT EXPENSIVE 
THE W. L. EVANS SCHOOL 


OF CARTOONING 
825 Leader Bidg., CLEVELAND, OHIO 











MAKE BIG MONEY 


taking orders for Nationally 
known, hand - tailored ARM- 
STRONG CAPS. Exclusive de- 
signs, wonderful values, every cap 
uaranteed absolutely satisfactory. 
fet us show you how you can build a 
business of your own—make big money 
right from the start. Write today. 


ARMSTRONG CAP CO. 
327 Marion Bldg., Cleveland, O. 


















FY A HOTEL 
EXECUTIVE 


EARN $2,500 TO $12,000 A YEAR 


Fine Position—Little Expe- 
rience 

NE student, a clerk ina 

small hotel, was dissat- Py, 
isfied with salary and op- 
portunities. Now he is chief 
room clerk in a big hotel, § 
earns a much larger salary 
and his opportunities for 
advancement are very bright. 
He writes: ‘“‘This is to inform you of the new 
place I have obtained with the Hotel as 
room clerk. The course has 
helped me wonderfully in secur- 
ing this position. ... I know 
my brief hotel experience would 
never have gotten me the posi- 
tion so soon.”’ 


Many Opportunities Like These 


No Previous Experience Necessary 


You can easily secure one of many fine hotel 
positions. 80,000 trained employees, men and 
women, needed this year. A few weeks of your 
spare time will train you thoroughly if you enroll 
ad the Hotel Opera- 


and ment 
Course. We will help 
you secure a 
the 
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supply. YY Carlton Court, Buffalo, N.Y. 
Send coupon today [Send me Free Booklet H-167, 
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Cheaply Made Garage Lighting 
Fixture Banishes Shadows 


BY USING two inexpensive homemade 
reflectors, you can light your garage or 
shop with a mellow, diffused light that is 
much better for working purposes than the 
harsh light thrown by a single reflector. 

The primary reflector is simply a 10- 
cent pan or basin. In the center of the 
bottom, inside, is fastened a porcelain 
socket with small machine screws and nuts, 
The inside of the bowl is then painted with 
two coats of white enamel or with aluminum 
paint. The aluminum reflects well but 
diffuses more than the enamel. 

The secondary reflector 
may be made of wood and 
should be at least twice 
the diameter of the bowl. 


or painted like the bowl. 
At a point equidistant 
from its center and slight- 
ly less than the radius of 
the bowl from the center, 
bore three holes. These 
should be only a trifle larg- 
er than the diameter of 
the wire to be used in 
hanging the bowl, and 
should pass squarely 
through at right angles to 
the face of the reflector. 
Solder three pieces of 
picture wire to the bowl, 
as shown, and run the 
wire through the holes in the secondary 
reflector, fastening them to strong screw- 
eyes. It will then be found that the second- 
ary reflector may be moved up or down if 
the bowl is lifted a trifle to release the 
tension on the wire. It is, therefore, pos- 
sible to adjust the secondary reflector at the 
point where it is most effective. 

When the ceiling is too low to allow a 
secondary reflector, paint a circle with 
white enamel on the ceiling directly above 
the bowl. If the bowl is 15 in. in diameter, 
this circle should be about 4 ft. 6 in. An 
even better method is to mount an old 
mirror on the ceiling directly above the 
bowl, or suspend a mirror over the bowl, 
using four wires instead of three as in the 
case of the wooden secondary reflector. 

The secondary reflector should be ap- 
proximately 15 in. above the rim of the 
bowl, or the same distance above the bowl 
as the diameter of the bowl, in case a larger 
one is used. The best shape for a bowl is 
that of an ordinary hand basin. 

When more light is needed than that 
given by a 75-watt nitrogen bulb, use 
two regular 60-watt lamps.—M. E. 


Table Knife Quickly Converted 


into Photo Trimmer 


WASHINGTON, D. C., schoolboy 

who wished to trim a number of 
small photographic prints, jmprovised the 
paper trimmer illustrated. The blade is a 
cheap steel table knife, one edge being 
ground to a sharp bevel. The knife is at- 
tached to a block of wood with a round 
head screw and 
washer and a 
strip of sheet iron 
is fastened to the 
right-hand edge 
of the base. The 
surface can be 
laid off with guide 
lines for measur- 
ing—G. L. 





MIRROR ON CEILING 
Three reflector 
arrangements 





SHEET IRON 
STRID 





- For cutting paper 


This is covered with tin. 
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—many of them shown in full color. Gives you all details 
of the Wurlitzer plan. Send coupon now. 





Ib when dipping the steel in water or examin- 
oy ing the edge, I am sure to keep'a true bevel. 





rater commercial shading 
luminum THE HEAD IS WX pen is not at hand E 
‘ OUBLED BACK * 
well but [= = AQ fastener should 
i BRASS PAPERFASTENER be chosen of a width 
retiector » corresponding to the 
For ‘‘black lett 
vood and ” alghabots - width of the stems of 
st twice the letters. The head 
he bowl. | | is then doubled back to fit a penholder, 
with tin. from the center of which the split plug has 
he bowl. been removed. The points are shortened, 
lidistant beveled back from the outside, and bent to 
d slight- form a reservoir for the ink. The edges are 
a of then filed to make them even.—C. M. T. Learn to Play 
center, 
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a nese Speedy Method of Making a Loose- youre on can play come musical Eeetro- 
fle larg- ment. By yourself, with your friends around 
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ised , no — to the pleasure music will _—. 7. 
1 <a HEN a loose-leaf notebook cover is sy "nal dee ae 
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flect by fraction of the cost of a commercial cover. 
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at the You may now have any known musical instrument for a week’s 
free trial in your own home. There is no obligation to buy—no 
llow a expense for the trial. You may return the instrument at the 4 
with td end of a week if you decide not to keep it. | 
abo Wurlitzer instruments are known everywhere for their unusual 4g 
“ tone quality and excellence of workmanship. They are used by - 
meter, the greatest professional musicians, bands and orchestras. Harry 
= L. Jacobs of Sousa’s Band, Brooke’s Marine Band, and Chicago fe 
n old Grand Opera says: “I am proud to be the owner of one of your = 
e the An extra fiber strip inside the new cornets. It is positively superior to anything I have had in 
bowl, back cover holds the leaves all my years of cornet playing.” 
in the i A Thousands of amateur musicians are playing on Wurlitzer in- 
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NE of the first questions you probably 

willask yourself when you get ready 

to build your radio set will be about the 

choice of a good panel. Your answer will 

determine, to a large extent, the efficiency 
of your set. 


Of course you want a panel that has 
superior insulating properties. Celoron 
Radio Panels are used by fans who ap- 
preciate the value of a good radio panel. 
They have high dielectric strength and 
great volume and surface resistivity. Cel- 
oron panels are uniform in quality, and 
do not warp or crack. 

You will find Celoron panels easy to saw, 
drill, and tap., They engrave evenly 
without feathering, and enable you to 

. build a set that is neat and attractive as 
well as efficient. 


Approved by Uncle Sam 


Celoron Radio Panels are approved by 
the U. S. Navy Department Bureau of 
Engineering and the U. S. Signal Corps. 
Many of the leading manufacturers of 
radio equipment use Celoron in their 
standard parts. 


BRIDGEPORT 


BOSTON 








‘*‘What panel shall I use?’’ 


To radio dealers: Send for specizl dealer p ice list showing standard assortments 


Diamond State Fibre Company 
(near Philadelphia) 


BRANCH FACTORIES AND. WAREHOUSES 
CHICAGO 


Offices in Principal Cities 
In Canada: Diamond State Fibre Company of Canada, Limited, 245 Carlaw Avenue, Toronto 


CONDENSITE 


CELORON 


STANDARD RADIO PANEL 


Each panel is wrapped separately in 
glassine paper and carries complete in- 
structions for working and_ finishing. 
Ask your dealer for one of the following 
sizes: 


1—6x 7x 5— 7x18x % 
2—7x 9x\% 6— 7x21x % 
3—7x12x\ 7— 7x 24x % 
4—7x 14x % 8—12 x 18x % 


We also furnish Celoron in full-sized 
sheets and can cut special sizes if desired. 
If your dealer has not yet stocked Celoron 
panels, ask him to order for you, or write 
direct to us. Indicate by number the size 
you want. 


Send for free booklet 


Our booklet, ‘‘Tuning in on a New 
World,”’ contains a list of the leading 
broadcasting stations in the United States 
and Canada, several efficient radio hook- 
ups, and an explanation of the symbols 
used in radio diagrams. Write at once and 
be sure of getting yours before the supply 
is exhausted. 


PENNSYLVANIA 


SAN FRANCISCO 














$25.00 in PRIZE 


See top of page 4 in front 
of book for full details. 








Prices Reduced 
On All Standard Make 


TYPEWRIT ERS 


LowestPricesin Years 
bg any make 


“ae © 











Largest d Typewriters 
654 W. peadeige St, Dept. 142A. Chicago, Ill. 








SEND NO MONEY 
2 GENUINE DIAMONDS iss is Each 


Solid Gold 
$25 


4 kt. White Gold 
= Gold Emblem 
Inlaid in Genuine 


Hope Ruby 


Can be had in all ini- 
tials (Old_ English) ;* 
fiso in all Lod, ° 


Send Trade auaekee! Wikis. 
finge d ring will be 
aa BF GM S W Aw, 
Buffalo oon a’ Mfg. Co., “The Mail-Order House’’ 
pt. A, Brisbane Bidg., Buffalo, N. Y. 
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Making a Grooving Attachment | 
for an Electric Drill 
By Arthur M. Samp 


A YOU are a worshiper at the home 
workshop shrine, you will do well to: 
add an electric hand drill to your set of 
tools. One can be made, should the ex. 
pense of a commercial drill not be war- 
ranted. Then, having a drill, add the saw 
attachment for grooving that is illustrated 
below. It will greatly increase the pleasure 
of woodworking, especially furniture and’ 
cabinetmaking. 

The saw arbor is turned from a piece of 
cold rolled steel about 11% in. in diameter 
and 4 in. long. It is threaded with a 
left-hand thread and drilled and tapped 
to take the spindle of an ordinary bi- 






cycle hub. Two collars to hold the saw 
GUARD PLATE) 4° SAW 
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bes 












































BRACE 
TT ED I 
oH 
4 | 
25 2k — 
HOLES FOR RIVETS 
We. Nes 
Pet bru pI 
Lt 
| h— 3" + 3° —j 
63° —_—_——> 


Complete groover and details of the saw 
arbor, saline, brace, and guides 


in place are purchased or made of mild 
steel. 

A brace—of 14 by 1 in. strap iron—for 
holding the guides is bent up and fastened 
to the face of the hub with small rivets. 
The front and rear guides are made of 4 
by %4 in. strap iron and slotted with 14-in. 
slots. They are fastened to the brace by 
means of 3/16 by 34 in. stove bolts. The 
bicycle hub is wound with tape to form a 
suitable handle. 

The guard is put on for safety, and it also 
serves to keep the sawdust from being 
thrown into the face of the operator. It is 
simply a piece of heavy sheet iron fastened 
to the brace. 

The 4-in. cut-off saw can be purchased 
from any large hardware or woodworking 
machinery supply store, or even from one of 
the larger mail order houses. 

To use the device for grooving, the small 
end of the arbor is placed in the drill chuck 
and the operator holds the drill in his right 
hand and the hub with his left. By means 
of the guides, the saw is made to follow 
the line. A scale of notches may be 
placed on the guides to make it possible 
to cut to a desired depth at the first 
attempt. 
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Rubber Stamps Can Be Made 
with Tube Vulcanizer 


H°™, easily a rubber stamp can be made 
with a small tube vulcanizer was 
demonstrated to me recently by a mechanic 
in a2 small tire shop. An aluminum strip 
with lettering such as is made by a stamp- 
ing machine of the penny-in-the-slot type 
was used as a mold. It was coated with 
tale to prevent the rubber’s sticking and 
covered with uncured vulcanizer gum. It 
was then clamped in the vulcanizer, which 
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UNCURED GUM 4 
SHEET METAL MOLD 


MOLDED RUBBER 
GLUED TO HANDLE. 





MOLDED 
RUBBER GLUED TO HANDLE 


BELT ;? 
BUCKLE-’ 
Steps in making a rubber stamp 


from uncured vulcanizer gum 


was lighted for the same time that it takes 
to attach a patch. The resulting rubber 
stamp requires merely to be glued to a 
handle. If a strip of sponge rubber is 
placed between the stamp and the wood to 
serve as a cushion, however, the impres- 
sions will be clearer. 

Monograms or other ‘sniiiand lettering 
or designs may be used as molds, or a mold 
ean be prepared for a facsimile signature 
stamp simply by etching or engraving the 
characters in metal. Punching thin metal 
with suitable stamps is another way of 
providing molds. Whenever a simple 
stamp is needed in a hurry, this is an 
excellent way to make it.—A. G. 





How to Fasten Fence Wire to 
Iron Posts 


[L'8CARDED iron pipes often can be 
utilized for fence posts if they are 
cut to length and given a coat of asphaltum 
paint to prevent them from further rusting. 
This would be done more frequently if 
simple methods for fastening wire to such 
posts were known. 

One system consists merely of making a 
series of angular saw slots with a broad- 
cutting hacksaw blade. The wire is placed 
in this slot, 
stretched 
tight, and held 
by peening the 
slot shut. 

In the other 
method, three 
holes are drilled 
where each strand 
crosses a pipe 
standard. Two of 
the holes are 
opposite each 
other and the third is immediately above 
one of them. A number of short pieces of 






WIRE HOOK 
WIRE IN WIDE 


Two simple sunshade 


hook shape shown and used to clamp the 








fence wire.—J. V. 


wire are then bent around a block to the 
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These groups of stockholders illustrate the rapid growth in ownership of the Bell System. 


A Community of Owners Nation-wide 


“Who owns the company 2” 
“What is behind it?” These 
questions are asked in apprais- 
ing the soundness of a business 
and in determining its aims. 


The American Telephone 
and Telegraph Company is 
owned by more than 270,000 
people living in every state in 
the Union.’ Could the stock- 
holders of the Bell System be 
gathered to one place, they 
would equal the population of 
a city about the size of Provi- 
dence or Denver. 


They constitute a representa- 
tive cross-section of American 
citizenship. Among them, of 
course, are bankers and men of 
large affairs; for the idea of 


toward Better Service 





ownership in the Bell System 
appeals to sound business judg- 
ment and a trained sense of 
values. 


In this community of owners 
are the average man and woman, 
the storekeeper, the clerk, the 
salesman, the professional man, 
the farmer and the housewife— 
users of the telephone who with 
their savings have purchased a 
share in its ownership.‘ The 
average individual holding is 
but twenty-six shares. 


No institution is more popu- 
larly owned than the Bell 
System, none has its shares dis- 
tributed more widely. In the 
truest sense it is owned by those 
it serves. 


*“BELL SYSTEM” 
AMERICAN TELEPHONE AND TELEGRAPH CCMPANY® 
AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed 





Save Your Tools 
and Save Money! 


A place for eve 2 Mi and 
every Tool in a GERSTNER 
Case will save both money — 
Tools. Astyle, size and price 
to suit alltrades. Catalog free. 


H. Gerstner & Sons 


345 Columbia St., Dayton, Ohio 
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“YANKEE” N21530 





Only 


104 inches 
long — 
yet. has 
five 
ratchet 
adjust- 
ments 


In cramped places, where 

> 
you can move crank only an 
inch either way, “Yankee” 


DOUBLE Ratchet keeps 
the bit cutting continuously. 


“YANKEE” 


Ratchet Hand Drill No. 1530 


Weighs only 20 ounces. 
e dlips into pocket. Yet has 
all five adjustments of big 
“Yankee” Drills. Finger- 
touch gives you: Plain Drill, 
Left-hand Ratchet, Right- 
hand Ratchet, DOUBLE 
Ratchet, or Gears Locked. 


Dealers everywhere sell “YANKEE” Tools 


Free Tool Book 


Pictures and describes all 
the ingenious ‘‘YANKEE”’ 
Tools—Spiral Serew-driv- 
ers, Ratchet Hand Drills, 
Automatic Push Drills, and 
many ‘others. Write for 
your copy today. 


NORTH BROS. MFG. Co., Philadelphia, U.S. A. 


“YANKEE” 
TOOLS 


Make Betliv Nechanicy 
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Can Serves as a Reflector for 
Ornamental Bed Lamp 


pet and inexpensive to make, the 
reading lamp illustrated is designed to 
hook on to the head of a bedstead. Its 
reflector is nothing more than a can about 
5 in. in diameter and 10 in. long, cut 
lengthwise so that it will form a semi- 
circular roll about 3 in. deep. 

Make two wooden cleats 4% by 14% by 
8 in. and drill 2 holes edgewise through 
each to take a length of 1-in. steel wire. 


| The wire, which should be in one piece 
| about 22 in. long and covered with snug 





Scraps of tin, wire, wood, and silk form 
the parts of this serviceable night light 


fitting rubber tubing, is bent into a U and 
slipped through the holes in the cleats. 
The ends of the wire are clinched to prevent 
the rear cleat from dropping off. 

Next, bend the wire to form a clamp over 
the head of the bed, as shown. Cover the 
cleats with velvet to protect the finish of 
the bed. Fasten the reflector to the front 
cleat with screws and inside attach a wire 
loop 114 in. in diameter to hold the lamp 
socket. Solder ends to the reflector, and 
make a hole for the lamp-cord to pass 
through, being careful to roll the edge to 
prevent chafing the insulation. Cover the 
reflector with ruffled silk, fasten a socket in 
the wire loop, make the connection, and 
the light is ready for use.—EDWIN M. 
Love, Alhambra, Calif. 





Light Press Built Cheaply from 
Two by Fours 


a mainly of 2 by 4 in. lumber, this 
cheap homemade press serves for 
putting in or removing bushings and gears, 
straightening parts, and performing similar 
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The 12-ft. lever gives power enough for 


all press operations usually encountered 
in the home workshop 


2 


work that requires considerable pressure. 

By the use of suitable blocks, short pieces 
of pipe, and mandrels, almost any simple 
press work can be donewith this press.—L.G. 
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Points a Finger at] 
Any Shortcomings 





Point at a workman's 
production-record, or a 
machine's rate-of-work: 
—you will make your 
point! The record willbe 





improved if it should be. fee 
Your presence at the machine — 
isn’t demanded. A Veeder pull 
Counter will represent you, qua 
and get the results due you. 4 





In developing production (human |} | 
or mechanical), what’s required ° |} | | 
of the man and possible for the |] Fem 
machine may be had with a 











COUNTER 


The Set-Back Rotary Ratchet 
Counter below is for machines such as 
presses and metal-stamping machines, 
where a reciprocating movement 
indicates an operation. 












os) [een 


Registers one for each throw of the 
lever, and sets back to zero from an 
figure by turning knob once round. 
Supplied with from four to ten figure- 
wheels, as required. Price with four 
figures, as illustrated, $11.50—subject 
to discount. (Cut less than 14 size.) 
Set-Back Revolution Counter of similar 
model, $10.00 (list) . 


Thissmall Rotary Ratchet Counter 
(No. 6) counts reciprocating movemests 
of the lever, as required for recording 
the output of 
innumerable 
small machines 
When the lever 
is moved 
| through an 
angle of 40 to 
60 degrees, the 
counter regis- 
ters one. The 
further the 
lever is moved, the 
higher the number registered. 
A complete reyolution of the 
lever registers ten. This coun- 
ter can be adapted to no end of counting 
purposes, by regulating the throw of the 
lever. Price, $2.00. (Cut nearly full size.) 
Small Revolution Counter, also $2.00. 


Everything you could ask ina 
counting device is shown in 
the 80-page Veeder booklet. 
Ask for this wonderfully com- 
plete counter book—free. 


The Veeder Mfg. Co., 
44 Sargeant St., Hartford, Conn. 
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Connecting Rods and Pipe Form 
Sensitive Bench Drill 


B* UTILIZING connecting rods such 
as are used on Ford cars, the home 
worker can make himself a handy sensitive 
bench drill at little cost for material. 

The parts needed are six connecting rods, 
some l-in. pipe, one T, one ell, one cap, two 
close nipples, and two pipe flanges. The 
pulleys in the drill illustrated were taken 
from old oilers, but they can be cast from 
babbitt and turned up on a lathe or made 
in any other way that is convenient. The 
¥y-in. shafts run in bronze bushings 
clamped in the ends of the connecting rods. 
The connecting rod that carries the idler 
pulley shaft must be heated and bent one 
quarter around at the small end. 

The drill table is a fan pulley flange with 
a 34-in. shaft long enough to allow up and 
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The accuracy of this homemade bench 

drill is insured by the use of six light 

automobile connecting rods for the 
more important parts 


down adjustment. A bolt in the end of the 
supporting connecting rod clamps the table 
at any height. 












Symphony 
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HE ability to select your 

entertainment from the vari- 

ous programs that are being 
broadcast, and the clarity with 
which long distance stations can be 
heard depend entirely on the quality 
of the receiving set. 


The Symphony is an unusually 
good receiver. By turning a single 
knob under proper conditions, it is 
possible to tune in stations, one by 
one, to the total exclusion of all 
others. 


This improved circuit, in the ver- 
nacular of the technical expert, is an 
improvement over the single circuit 
by means of a variometer, and 
affords unusually selective recep- 
tion. 


So efficient is the Symphony that 
its volume, at any stage, surpasses 
many sets, and is equal to many 








other receivers using additional 
stages of amplification. 


Every piece of apparatus that 
goes into the Symphony is the best 
that can be produced, and each 
unit is correctly mounted in proper 
relation to each other part, factors 
that play an important part in your 
satisfaction of radio. ‘ 


The placing of a Symphony in. 
your home is a permanent invest- 
ment that will win your instant 
approval, and occupy a prominent 
place among your most cherished 
possessions. 


The Symphony Receivers are 
made in two types—detector, and 
two or three stages of audio fre- 
quency amplification. 


If your dealer cannot furnish in- 
formation on the-Symphony, wire, 
or write for illustrated catalog, 
giving us his name. 
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The hand feed rod and other parts are y 
made as shown, from material found in the JONES DI ra) MPAN 
junk pile. A lead weight with a setscrew JONESRAD co Y 
goes on the end of the feed lever to keep the 
me drill up. — ag Street 
rding Light, quick, and sensitive, this drill will icago, illinois 
it of do as accurate work as the amateur me- : BS 
able chanic and car owner usually requires.— The Symphony is manufactured under the U. S. Patent No. 1113149, Armstrong Regenerative Circuit 
hines GEORGE H. CAPPEL, Wilmer, Ala. All parts used in the Symphony are built and guaranteed by the Kellogg Switchboard & Supply 
lever Company manufacturers for twenty-five years of complete telephone equipment 
‘ ps Saw Teeth Improve Wood Rack 
.* T°. KEEPS 
, round firewood Make Big Profi: —= 
the from turning in a Charging panache 4 .E 
Small cash payment you 
He eee eer ets 
» the ? P 
red, sary only to nail Rens noe euevaates ttc cy em 
the to diagonally op- voltage regulati seer ‘ 
bun- posite arms of the 8 "hom battery charger. write [Ea 
ting rack 8- or 10-in. 
ithe sections of a broken or discarded crosscut | ®*°%° 
am) saw. These are placed as shown, with the 
teeth projecting 14 or % in. In fact, one 
“ section usually is sufficient. 
. The old saw blade can be cut and 
& ; . | punched while hot, as it is not necessary 
to preserve the temper of the teeth. 
If children are accustomed to play 
) around the woodpile, always leave a good 
he sized pole of wood in the rack. This will 
in. serve to guard the projecting teeth and pre- = 
i vent accidents.—E. H. TAyLor, Howell, octane snmtantennaes 
a Tenn. ‘ ¢ 
- ‘ 
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Compiled by 
HARRY F. DART, B.S.E.E. 


Formerly with the 

tern Electric Co., 
and U. S. Army 
Instructor of Radio 


Technically edited by 
F.H. DOANE ,~ 





Just off the press | 


HE greatest book on Radio ever writ- 

ten. Price only $1. Filled-with sound, 
practical, tested information for every 
radio fan, from beginner to hard-boiled 
owl. Written, compiled and edited by 
radio experts of national reputation. 

Every page tells you something use- 
ful. And there are 562 pages! More 
than 150 illustrations and diagrams! 
Note this partial list of contents: 


Different types of receiving and sending 
hook-ups, electrical terms, condensers, 
oscillating circuits, coupled circuits, in- 
duction coils, antenna systems, electric 
batteries, generators and motors, protec- 
tive devices, crystal detectors, arc gen- 
erators, transmitters, filters, wavemeters, 
radio experiments, International and Morse 
— commercial receiving sets, tables 

d data, radio’ transmitting and broad- 
i stations (with call hears), Radia 
License Re. tions, etc. 


ya Lele) ca =) dar ereh be u-r- 





in RADIO 


You may dip into this I. C. S. Radios 
Handbook at random, or hunt up/’ 
special information you want, or, 
read it right through. It’s in- 
teresting —fascinating — prof-,’ 
merge Hundreds of SUsECS- 7 

tions for helping you get,’ ; 
more pleasure out of /’ eet 
Radio. Will save you,’ Schacls 
from wasting money, ¢ Box 7659-C 
on things that_won’t, Scranton, Penna. 
work. Money back ¢ e enclose | One Dollar. 
if not satisfied. oc peldethe Sea-pees LC. 8. 
SelB imdweten (f Mintel net's = at 
this 562-page 1.C.S. ° 

Radio Handbook be- 7 als’ box i 
fore you spend , you will refund my money. 
another cent on - : 

parts. ta ee 
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To Agents 


You can easily earn $15.00 a day or 
more taking orders from your friends 
and neighbors for our fine tailoring. 
Orders a easy when you show our 
swell samples, smart styles and 

EXT Y¥: LOW PRICES. We 
show you how—you can do it easy— 
You don’t need any experience. 

OUR SWELL bans yp cent is worn 


by snappy verywhere and 
a = pay see A by_men 
orders. WHY 


these 
NOT GET YOUR SHA’ THESE - 
FINE CASH PROFITS TS “4 P 


Save $5.00 to $10.00 


We sell our sell oor r tailoring ig at lowest whole- 


ey late. Gs 
and t Poy 8 their friends. Get 
— SAMPLES and pick your 
ine clothes no cotee ee ae 
ae bn a 


FREE! Write today rte touay for big big somple 


WashingtonTailoringCo.,Dept.W617 ,Chicago,Il, _ 


SAA 








Constructing a Sawtable for 
the Home Workshop 


By Henry S. Laraby 


oe the home or farm workshop where 
the necessary power is available, no 
single machine will do as much work and 
pay more returns in time and labor saved 
than a circular sawtable. The one illus- 
trated has been so designed that it can be 
built at a minimum cost and with as little 
work as possible. 

The complete mandrel with the bearings 
can be obtained from mail order houses or 
from machinery supply dealers for $10 or 





Ripping heavy stock on 
the sawtable 


less. A standard size is a mandrel 1} in. 
in diameter and 16% in. long, with a 214-in 
flange, a 214-in. pulley with 314-in. face, 
weighing about 22 Ibs. complete. This 
takes a saw with a 1-in. hole. It is ordinar- 
ily much cheaper to buy such a combination 
than to have a mandrel turned and the 
boxes made in a machine shop. 

The help of a blacksmith may be re- 
quired to bend the %-in. thick tilting 
plates (No. 6), but even that can be done at 
home if sufficient heat is applied to the 
metal. While it is not important that the 
bend should be sharp, it is better to have the 
pieces true right angles. The wood may be 
left rough or planed at the mill, according to 
the degree of finish desired. 

In putting together the top of the table, 
try each strip with a plane or otherwise to 
find the direction of the grain, and arrange 


CLAMPING BOLT 
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the strips so that . — 
the grain will run ||"? 3 
the same way, that i 
is, from the work- 
ing end toward the _ ||!) 
other end. This 
will aid in getting jj 
a perfectly smooth | : 
top and prevent it 9+ | = 
from roughening [er 'e 
up when boards ~|—— 67 ' 
are pushed over it. s 
In constructing the top, the piece that 
corresponds in width to the ways running 
the length of the table should be 1 in. less 
in thickness than the other pieces, to allow 
for the thickness of the iron strips that form 
the ways. The grooves for the pair of cross- 
ways are made after the top is assembled. 
The top is fastened with hinges to the 
frame, as shown, after the four tilting 
(Continued on page 103) 
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9] Jewel ~ Extra thin 


STUDEBAKER 
The insured Watch 





y 
J 


ENT FOR 





O@ 
sown! 


Only $1.00! The eins 
in easy monthly payments. 
You get the famous Stude- 
baker 21 Jewel Watch—Insured 
for a lifetime; a choice of 54new 
Art Beauty Cases; 8 adjustments, 
including heat, cold, isochronism 
and 5 positions—direct from the 
maker at lowest prices ever named 
on equal quality. 

_ today maf FREE BOOK of 
dvance Watch Styles. 


Gold "je FREE! 


For a limited time we are giving away FREE with 
every Studebaker Watch a beautiful pattern Stude- 
baker Watch Chain. Write now while offer lasts. 


Mail Coupon for FREE Book 
of Advance Watch Styles 


Send at once and get a copy of this book—FREE! 
See the newest, beautiful, advance styles in Stude- 
_ baker Art Beauty Cases and Dials. Read how you 
can buy a 21 Jewel Studebaker Insured Watch di- 
rect from the maker—save big money—and pay 
for it on easy monthly payments. 


> for our free book. It 
Write! will post youon watch 
styles and watch values. Send 
coupon at once. Get Free chain 
offer today while it lasts, 


Studebaker Watch Co. 


Dept.2310, South Bend, Ind. 


STUDEBAKER WATCH CO. 

Dept.”310, South =. Indiana 
Please send me your Free Book of Advence Watch 
Styles and particulars‘of your $1.00 down offer. 
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Special 5 Size Tap and Die Set, Only $3.00 


DIRECT FROM THE FACTORY TO YOU! 

Our No. 12 hi chestnut 
box contains Seach tape and dies (1-4, 6-16 eet 76, and and t eh. in the 
S. A. E. thread, 1 die stock, and one tap and 

xin 11 Set is the same as No. 12 exce cept th nat the e thread is U U. 8.8. 
instead of S.A.E. You are purchasing a splendid set at a very low figure. 
Send us your order at once and be one of our many satisfied customers 
of te ue gee qiso, send you one of our circulars illustrating our full line 

y T 
WORCESTER STEEL PRODUCTS CO. 


Dept. T., 29 Union Street, Worcester, Mass., U.S. A. | 





$25.00 in Prizes 


See top of page four in front of book for details 


SC. tanae Danek. teo 
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Boys! 


These are perfect 
working models 


ye of the fun of operating a 
complete Railroad System, all 
your own! One that is an actual re- 
production, down to the littlest detail, 
of the most up-to-date railroads in the 
country. 


Ives Railroads are perfect working 
models. There are powerful electric 
passenger engines, exact reproductions 
of the latest type used by the New York 
Central; husky freight locomotives 
like those on the big coast-to-coast 
lines. These engines reverse and have 
real headlights and you can control 
their speed accurately. 


There are parlor-cars, coaches and 
observation cars with real lights inside 
them and automatic couplings. There 
are mail and baggage cars; box- 
cars, tank-cars, cattle-cars, gravel-cars. 
There are switches, semaphore signals, 
station - lights, crossing gates, etc. 
Everything, in fact, that there is in a 
big system. You don’t know what 
fun is until you operate your own 
Ives Railroad. 


If you’re more interested in ships, 
start an Ives Fleet. There are great 
liners, freighters, tug-boats, submarines, 
destroyers, pleasure craft and racing 
yachts. All working models of the real 
thing. Run your own over-seas ship- 
ping company together with your rail- 
road. 


Send for this book. 


THERE is a_ beautifully illustrated 
book with 12 pages in full color that 
tells all about Ives Trains and Ives 
Boats. It shows you just why every 
boy wants the real thing, made by Ives. 


Send 10c in coin or stamps with 
your name and address and you'll 
only have to wait a few days before 
the post-man brings you your copy of 
this great book. 


THE IVES MANUFACTURING 
CORPORATION 
203 Holland Ave., Bridgeport, Conn. 
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Constructing a Sawtable 
(Continued from page 102) 


plates have been put in place. It should be 
noted that one right-hand plate and one 
left-hand plate No. 6, and one right- and 
left-hand plate No. 7 are required. By tilt- 
ing the table, the depth of the saw cut is 
regulated. 

The framework may be painted, shel- 
lacked, oiled, or varnished, except the table 
top, which is simply oiled. It is advisable 
to paint the inside cf the top to exclude 
dampness as much as possible. 

The detachable ripping fence ‘permits 
making cuts at angles up to 45 degrees. 
Cross cut angles are obtained by adjusting 
the cross cut fence, and to facilitate angular 
work a scale of 
degrees may be 
laid out on the 
cross cut fence 
sector. 

The list of ma- 
terials for the 
sawtable is as 
follows: 


Table top, 2 by 35 
by 47 in., maple or 
birch. 

Top cleats, 2 by 4 
by 30 in., oak, 2 re- 
quired, 


(Turn to page 104) 








SLIDEWAY DETAIL 


3"HARDWOOD PLUGS 
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Heats 
5 Rooms! 


“There is no 

Bulldog. ag omen Br no te 

vee 8 me heated five rooms anf bath.” 
iter Geary, Gloucester, Mass. 


That’s what the Bulldog does with coal! 
Here’s what it does with about the lowest 
grade fuel you can think of ! 


“I can run my Bulldog furnace steady for 
fourteen days in normal weather condition 

on the actual cost of fifty cents.’ a 
writes F, R. Redetzke, of Cleveland, North 
Dakota, and he adds: “‘Hard to believe, i is it? 
That’s what some of m neighbors thought 
until I showed them! We have an unlimited 
amount of grain screenings in this country. 
That’s the fuel I am using.’ 


$ 


Puts the Bulldog 


in Your Home 


and then Only $10 a Month! 
It you are oven | thinkin aoe, wits f a pipeless 


setalog? The Bulla for our free 


Fits Any Floor Height | 


N tter hat the densh of yous basement 
of cellar may be — the Bulldog fits it. The 


casing (another common esnse 
poe Poe en 
Write oe offer and our 


the wonderful 
success. Mail this coupon Today. 
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1 


19th and California Ave., Dept. 13-67, Chicago 


in send me 
Jour tre catalog aod $10 dows ofc on te Bakiog 


Name.. 
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Nothing speaks so eloquently of HOMCHARGER satisfaction as the fact that 
thru sheer merit alone it has become the standard by which all other battery 
chargers are judged. Over 125,000 HOMCHARGERS already in use offer the 
most convincing proof that it is the most efficient, economical and fool-proof 
battery charger at any price. 


A NEW TRADE-MARK FOR A TRIED AND 


PROVEN PRODUCT 


Its phenomenal success has led to the introduction 
of many inferior and make-shift imitations. To 
insure our reputation and protect the buying 


Fis 


ainst substitution, the Radio De Luxe 


ARGER henceforth will be sold under a 


new Trade-Mark, viz.: 





Retaining the same fundamentally correct oper- 
ating principle and beautiful appearance of our 
Radio De Luxe model, it is a step nearer ultimate 
perfection through adoption of several construction 
refinements dictated by the policy of Progress. 


GOLD SEAL HOMCHARGERS will outsell any other radio device this season. 
Business Builders’ illustrates many attractive sal 


HOMCHARGER’S 10 POINTS OF 
SUPERIORITY 
meatte Only one moving and wearing part, 
replaceable after thousands of hours use for 
$1.00. Willlast a lifetime. 


Efficient— Useslessthan one-halfthecurrent of 
any bulb or liquid type rectifier. Will charge 
any radio or automobile battery for a nickel. 


DEALERS! 


3. 


4. 
5. 


6. 
7. 


8. 
9. 
10. 


ites high charging rate of 7 amperes 
eliminates long waiting for battery to become 
charged. Will charge any “A” or “B” battery 
over night, or three times as fast as a 2-ampere 
machine. 

Clean—No expensive bulbs to break or acids 
to spill or replace. No acid fumes. Charges 
without muss, fuss or bother. 
Dependable—Tungsten contacts insure con- 
tinuous operation—prevent sticking and stop- 
Ping. 

Fool-Proof—Can be operated by anyone. 
Attach to lamp socket and connect battery 
either way, it will always charge. High-grade 
ammeter eliminates guess work. 
Safe—No danger of shock or fire. 
approved by Fire Insurance Underwriters 
everywhere. Gives tapering charge—will not 
overheat or injure battery. 
Beautiful—Mahogany and Gold Finisn. 
Unqualifiedly Guaranteed. 


Tested and 


Popularly Priced—Retails at $18.50 complete 
($22.00 Canada). No extras to buy. Sold by 
all dealers. 


FREE yang meg ee pt LIST. Send to- 


Stations, an 


for Free List of Froadcastin 
Circular Describing the Gold 


Seal Homcharger. 


JOBBERS! 


ate with the Trade in making this a ‘‘HOMCHAR: 


scounts, TODAY. 


It is your protection 


inst substitution. When buying 
order by name and verify by the GOLD SEAL, which appears 


S CO., 131 “West it.. Cincionati, 0. 


*““GOLD SEAL 


es poles ont explains how we are prepared to co- 


Year.’’ Send for your copy and Trade 




















$25.00 in PRIZES 


of book for details 


See top of page 4 in front 

















AbsorbineJ 


and possible breaks of the skin with the antiseptic 


pains and reduces swellings — 
kills germs and infection. Only a f 
drops required. Safest for children. $1.25 at drug- , 


gists or postpaid. Liberal trial bottle, postpaid, roc. 


HE ANTISEPTIC 


NIMENT 








At the low prices shown below you get the efficiency 
of Fa costing three times as much. 
ese 


over 1,500 miles away under ‘good conditions—every- 
where. 
Operate either on DRY CELLS or storage battery. 
Cabinets of solid mahogany and workmanship the 
finest throughout. Order direc’ 
Two tube outfit, as shown above, Sets 


Four tube outfit for loudspeaker or headphones $54.5: 


DEALERS 
AGENTS 


THE MIDWEST RADIO COMPANY 
808 Main Street 


radio frequency receivers pick up stations) 


t or send for bulletin.’ 


—write for proposition quickly—it's a winner. 


Cincinnati, Ohi 
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Constructing a Sawtable 
(Continued from page 103) 


Top cleat, 2 by 5 by 29% in., oak. 

Top cleat, 2 by 5 by 30 in., oak. 

Plate brace, 1 by 11 by 28 % in., oak. : 
Tilting plates, % by 44 by 14 %in., iron, 2 required, 
Tilting plates, 4% by 4% by 10 in., iron, 2 requireg 
Legs, 4 by 4 by 34 in., oak, 4 required. Kc 
Cross rails, 2 by 10 by 30 in., oak, 2 required, 
Bearing beams, 3 by 7 % by 24 in., oak, 2 requ’ 
Table aprons, 2 by 10 by 46 in., oak, 2 required, 
Tie pieces, 3 by 3 by 7 % in., oak, 4 required. 
Hinge cross rail, 2 by 5 by 30 in., oak. 

Motor shelf, 2 by 22 by 364 in., oak. , 
Leg tie pieces, 2 by 4 by 3614 in., oak, 2 required, 
Lower cross rails, 2 by 4 by 30 in., oak, 2 required, 
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RADIUS DETERMINED WHEN ASSEMBLING 
BABBITT 1x7 THDS.L.H_ ON FLANGE 


F BRONZE 
& COLLAR we 1"x THDS. LH-ON NUT 
e335 “>| 2344 Cis'snnry Lidkidad | CCAST IRON 
165" -| ds: 
Details of the tilting plate and the arbor. 


The latter is standard and can be pur- 
chased cheaply 


23'DIA 
2 
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Heavy hinges, 3 by 4in., steel, 3 required. 

Strips for slideways, 14 by 1 by 17 in., iron, 4 required, 

Strips for slideways, 14 by 3}4 by 17 in., iron, 2 re- 
quired. ; 

Strips for slideways, 14 by 314 by 47 in., iron, 2 re- 
quired. : 

Strip for slideways, 14 by 34 by 47 in., iron. 

Bolts, 4 by 6%in., 16 required; 44 by 54in., 6re- 
quired; 14 by 6in., 18 required; 14 by 8 in., |2 required; 
14 by 2% in., 2 required; 14 by 4in., 2 required. 

Lagscrews, % by 4in., 2 required. 

Screws, No. 14,114 in., 1 gross; No. 14, 234 in., 14 
gross. 

Hardwood plugs, 1% in., 200 required. 


Fence Materials 


Angle iron, 2 by 2 by 14 in. 
Angle iron, 2 by 2 by 30in. 


Strip, 14 by 1 by 19 in., iron. 

Strip, 4 by 1% by 14 in., iron. 

Strip, 14 by 1 by 14 in., iron. 

Strip, 4 by 2 by 16 in., iron 

Strip, 44 by 1% by 15 in., iron, 2 required. 


A motor of 2 hp. is required for average 
work. If heavy cutting of hard woods is to 
be done, it would be better to use 3 hp. The 
switch should be placed in a position where 
it can be reached handily. It is well to have 
a locked or padlocked switchbox to prevent 
the saw’s being operated by any one not 
skilled in its use, as the machine, like most 
woodworking machines, is dangerous unless 
properly handled. The utmost caution 
should be used at all times in operatirg it, 
as with a standard sawtable. 

A countershaft can be used in place of the 
motor if the saw is to be driven by a belt 
from a gas engine, an auto wheel, a tractor, 
or other source of power. The pulleys 
should give a speed of at least 900 r.p.m., 
although theoretically the rim speed of a 
circular saw should be about 9000 ft. a 
minute, which means in the neighborhood 
of 2800 r.p.m. for a 10-in. saw. In other 
words, the high speeds are better if the 
power is sufficient. 





Electric Iron Alarm 


ECENTLY we found the house full of 
smoke caused by a red-hot electric iron 
that had been left on the ironing board. 
To prevent a similar accident, I placed a 
two-way socket at the end of the drop and 
screwed the iron plug in one and a red light 
in the other.- The light reminds one to 
switch off the current.—G. M. V. H. 
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Still Time to Enter 
“‘The Most Useful of 
My Tools’’ Contest 


|F YOU are reading this issue 
of PoPULAR SCIENCE 
MontTu ty before September 20 
—it goes on the newsstands 
September |0—you still have 
time to enter the current tool 
contest and perhaps win one of 
the three prizes. 

All mechanics and home work- 
ers do not agree on which is the 
most useful of their tools. Some 
prize most highly the saw, others 
the hammer, others the ax, the 
plane, the chisel, the file, the 
screwdriver, andsoon. Mr. Romig 
put up an excellent argument last 
month for the steel tape line. 

Now then—which is the most 
useful of your tools> Which one 
do you use most? Why? And 
how? Undoubtedly you have 
some uses for your tools that no- 
body else has thought of. Tell us 
about it in a letter of not more 
than 400 words. 

We offer these prizes: $25, first 
prize; $15, second prize; $5, 
third prize. The competition 
closes September 20.. T te win- 
ning letters will appear in the 
January issue. 

Each letter will be judged by 
the Board of Editors and their 
decision will be final. No letters 
will be returned unless accom- 
panied by a _ self-addressed, 
stamped envelope. 

Address, Tool Contest Editor, 
POPULAR SCIENCE MONTHLY, 
225 West 39th St., New York. 
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Auto Wheels Form Decorations 
for Fence Panels 


AN UNUSUAL design for a fence can be 
obtained by using discarded auto 
wheels as decorations. Such a fence is 
especially appropriate around a filling 
station or on the grounds about a garage. 

The construction is simple yet rigid. 
The top and bottom rails of each panel are 








2 


An ornamental fence for garages, and 
for general fencing purposes 


2 by 2 in. and the wheel is held between 
them by the flanges of the iron rim. The 
fillers and braces are also 2 by 2 in. but the 
posts are 4 by 4 in. Good proportions are 
obtained by setting the posts 9 ft. apart. 
A 1-in. board cut in some simple pattern 
finishes off each panel neatly. 

Paint the wheel some darker color, such 
as green and the rest of the fence white.— 
C. L.. MELLER, South Fargo, N. D. 
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Garage foreman at#7S*:week 
~and in line for Further promotion 


Positions like = are waiting for men who can fill 
them. AND BIGGER JOBS AHEAD. Above 
the foreman, there is a better job as Service Manager. 
Every automobile dealer, every service station in 
every city in the country, needs one or more high 
grade foremen or superintendents. _ ‘Where can we 
get trained men?” they ask despairingly. They will 
willingly pay big money to you tf you can fill one of 
these jobs. They want men who are not only good 
auto mechanics, but who know shop management, 


modern repair methods, electric service, and who have 
a thorough understanding of the business as a whole. 

You can get that knowledge in three months at the 
Michigan State Automobile School in Detroit, the 
Auto Center. Men in low paid, uninteresting trades, 
can fit themselves for better jobs now, or a business 
of their own. Miners, railroad men, street car men, 
furniture men, barbers, laborers of all kinds, are lifting 
themselves out of the rut, and establishing them- 
selves, by taking M. S. A. S. training. 


I Can Make You a Big Money Man 


Whether You Are Now a Mechanic or Not 


Are you mechanically inclined? If so you can de- 
velop that aptitude and make a success in the automo- 
bile business. Not necessarily as a mechanic, but as 
a business man—with a foundation of mechanical 
training so that you “‘*know how’”’ and can direct the 
work of others. Our training will enable you to rise 
above the ranks to a position of responsibility. Success- 
ful men are not “‘born’’ they are ‘“‘made.’’ Fore- 
sight, planning, training, is what ‘‘makes’’ them. 

Do you know that in one month of this year 404,000 
new automobiles were built? Notice in every city, 
the automobile dealers have fine establishments. 
“Automobile Row” is the center of activity. The 
automobile dealer is the biggest man in this great 
business. Can you begin to imagine how great the 
need is for big men to lead the business of giving 
service to these cars? The opportunity is simply 
astounding. The industry has advanced so fast that 
enough trained men have: not been developed to hold 
the big pay jobs. 

I can fit you for one of these jobs, and even to run 
a business of your own, to have a service station or 
be an automobile dealer. Our graduates are doing 
it now all over the U. S. A., and in many other 
countries. J can start you to success, as I have thou- 


sands of other men. This School and its courses are 
endorsed by automobile manufacturers and service 
men. 

Write to me today for full information, 
to have a good job. 
Write to me today. 


A. G. ZELLER 
Michigan State Automobile School 


Box 590, 3729 Woodward Ave., Detroit, Michigan 

amamems Write @ letter or ase this coupons an = mie 
z Michigan Autom School, 

A Sox 600. 9129 Woodward Detroit, Michigan 


Tell me how I can become a big money man. My present 
work is 


I want you 
I can qualify you quickly. 


Full Name... .cccccccccceccvcsccvereseseveevescoses ° 
St. of. R. BoD « dvvccovevecdvddoveteccedsetss ve cecese 
Cee S co rincsaantecsses penta ate SUH i co ccticcovce ° 
FE eth CGUMNES son oc. 03S eve h coesae My age i8....cccece 





$25.00 in PRIZES 


See top of page 4 in front 
‘of book for full detaiis. 








This Wonderful Invention 


converts any 
<a cook stove into a gas 

rage stove. Oxo-Gas made 
from kerosene and air 
is cheaper, cleaner and 
more efficient than 
coal. Send for catalog 
illustrating Oxo-Gas appliances for all pur- 
poses where coal is used. We have openings 
for General Sales Managers and distributors. 
Only those who can finance themselves con- 
sidered. 


GLORIA LIGHT COMPANY 


[, qouneree™ 
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‘Siete Sere Vee NoGae 
To Cook and Heat 
8 \ cs 


Up-to-date homes being built with- US, , , 
out coal bins because there’s a ““\\\_ 
better, cleaner, easier way to cook, . — 
bake and heat, by burning freezir. = 


*‘Don’t buy coal at present price,’’ says a 
Domestic Science Expert. Don’t buy it at 
any price. You can get far better results by 
1 burning free air and oil in the way science 
Bu has recently discovered. The government 
1 does it; the big ships do it; factories do it; 
and new homes are being built without coal 
bins or wood-sheds because their owners 
have adopted the new, clean, dustless, dirt- 
t less, laborless device which fits in any stove. 
i 


Oil and Free Air Make 
Wonder Heat 


Science has shown that one part of coal oil (kerosene) 
[i the cheapest of fuels, can be mixed with twenty parts 
i of air (by a remarkable burner) and the result is a 














nn annem nantes 





4, wonderful heating and cooking gas. Cheaper than 4; 
i city gas. No fires to build. Heats at twist of the wrist. } mie an Sort, Sass ent. on 58 
i Heats largest rooms in a few moments on coldest F k : ” 
morning. Heatsoven evenly for baking. No dirt, smell peetag Seema ape yo enema at aay ae 
or _ q i- E seat 
AGENTS tase, Saban Gaeta. pew ae to save by having all the heat you want but 
way has been found to cut use- OMly when you need it. Learn cheap way to 
Make 850 to @200a | jess parts, sothat,ofallburners, have the warmest, cleanest, cosiest home in 
ay Aa pa the NU-HEAT (the latest one) town, Just say , send Nu-Heat information 
. tion Write | is the bestand lower in price.In Free."? Mention .f you have heater, range or 


quiek for exclus: stalled in a jiffy in your present furnace. No obligation to you whatever. 
ve ory an range, heater, furnace—then you e 
a case | are no longer a slave to coal and Wade Hill Manufacturing Co. 


wood and the expense, laborand Dept. X41, St. Louis, Mo. 
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Write NOW for Free Catalogue 
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Box 1371, 


Boston, Mass., u. s. A. 
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AreYou Reaching for the Cruth? 


Fwill teil Under which Zediac 
Sign were you born? 
F What are your oppor- 


tunities in life, your fu- 
ture prospects, happiness in marriage, 
friends, enemies, success in all undertak- 
ings, and many other vital questions as 
indicated by ASTROLOGY, the most ancient and 
interesting science of history? : 

Were you born under a lucky star? I will tell you 
free, the most interesting astrological interpretation 
of the Zodiac Sign you were born under. 

Simply send me the exact date of your birth 
in your own handwriting. To cover cost of this 
notice and postage, enclose ten cents in any 
form and your exact name and address. Your 
astrological interpretation will be written in plain 
language and sent to you securely sealed and 
postpaid. A great surprise awaits youl 


fail to send Birthdate and to enclose 
100. p cing htm and address to avoid delay 


paler | in mailing. 


Write now—TODAY—+to the 


birth date ASTA STUDIO | 
' ih \\ 4 ™ i /a\ve ie /a\e f\\ 309 Fifth Ave., Dept. 137, New York 
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Panel Seat Saves Steps in 
Small Kitchenette 


N SMALL kitchens or kitchenettes, 
where every foot of space is valuable, a 
panel seat made as illustrated is a useful 
addition. When not in use, the seat folds 
up flush against the wall. While it has 
nothing to recommend it in the way of 
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When not in use, the 
seat turns up against 
the wall 


comfort, it does provide a handy rest for 
the housewife. 

Chestnut or other hard wood 1 in. thick 
is used. The seat is fastened to the frame 
with two stout brass refrigerator hinges, 
and two very heavy sliding supports or 
stays hold the seat when down. A catch also 
can be added, although the seat illustrated 
remains up by tension and is opened by 
means of a small thumb notch in the upper 
member of the frame, not shown in the 
illustration.—A. G. 





Carom Shooter Easily Made 


§ yon simply made carom shooter illus- 
trated is designed to save the finger-. 
tips. A checker or carom is drilled through 
horizontally to take a plunger made from a 
length of dowel or 
other small rod. A 
rubber band is tack- 
ed, as shown, and 
held against the en- 
larged end of the 
plunger by a staple. 
In operation, the 
shooter is held in 
place with the 
thumb and second 
finger, and the in- 
SMALL dex finger is used to 

= h _— pull back the screw- 

e shooter drawn . 

back for a shot eye trigger.—G.E.H. 


Weaving Small Rubber Mats 


Bi ascae: rubber mats can be made quite 
easily from 1l-in. wide strips cut from 
old inner tubes. If some of the strips are 
red and others gray, interesting patterns 
may be arranged. . 

First tack down the lengthwise strips, 
stretching them slightly, and then weave 











the cross pieces. 

To fasten the 

ends, turn them TT EEUU IN STRIPS 
in and weave 3 
back for about 6 





in., pulling the 
ends snug and 
trimming neat- 
ly. Cementing 
theendsaddsto 


—M.N. K. Many cabheinnh are possible 
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Simple Motion-Picture Machine 
Amuses the Children 


O MAKE a simple and amusing mo- 

tion-picture machine is not difficult 
and costs little. Paper, cardboard, wooden 
or metal strips, and two or more flanged 
wheels are the only materials required, 
unless a toy engine or motor is provided to 
drive the device. 

The strips are put together, as shown, to 
form the base of the machine. In the center 
of the frame an upright shaft is placed, 
provided with a flanged drive wheel. 

The upper part of the shaft carries the 
instrument proper, which is a cardboard 

















Inserting a 
jector’’ operated by a small steam engine 


*“*movie’’ strip in a toy ‘ ‘pro- 


disk about 6 in. in diameter, edged with a 
short paper cylinder containing a number 

\4-in, slits 1 in. apart. The disk can be 
any size, but the slits should be spaced and 
made as indicated. Their number varies 
according to the disk, but not less than 12 
should be employed, and 15 or 16 give 
good results. 

One end of the frame is provided with 
another shaft and wheel, the latter being 
connected with the horizontal wheel by 
means of a string belt. 

By placing a strip of consecutive pictures 
inside the cylinder and looking at them 
through the slits while the machine is being 
turned, it appears as if motion is given to 
the series of pic- 
tures. These pic- 
tures are drawn 
on strips of paper 
and may repre- 
sent anything de- 
sired, as jumping 
balls, the turn- 
ing vanes of a 
windmill, a frolic- 
some cat or dog, 
the movement of 
a pendulum 
clock, and the like. Each picture must be 
drawn so that it is in a slightly advanced 
state from the preceding one and their 
number must be equal to the number of 
slits made in the machine. 

Instead of setting this device in motion 
by means of a crank, a toy steam engine or 
electric motor can be attached, provided 
one or more sets of flanged wheels are 
added so that the motion is slowed down to 
the proper speed.—E. B. 


















ri 
A typical strip drawn for 
a fifteen-slot machine 








‘s‘Loading’’ a Regenerative Set 


F IT is desired to “load” a standard re- 
generative radio set in order to receive 
stations sending on a wave length higher 
than 700 or 800 meters, loading coils must 
be connected in series in all three circuits— 
primary, secondary, and plate. These addi- 
tional inductances can be honeycomb coils, 
pancake coils, or wire-wound tubes.—J. C. 
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Yes, we will ship you this 
Genuine Underwood 


Rebuilt in our own factory just like new for. 


ONLY $3 down—NoOT ONE CENT MORE 


‘Until you have tried the machine 10 full days at our expense 
























writer upon our free trial plan 
and our direct-to-you money. 
saving methods. Get the full de- 
tails now—just sign the coupon 


No Obligation 


Write Right Now Psa yy same mage er 
d | Typewri ° e offer 
pope Sona gene ow it is possible for US Yow the same three models of 


the Underwood Typewriter 


being made. and sold by th mane 
Wathen today. S by the 


ingle shift board. Abso- 
peer hover ner Get all the facts tately las Agen — the : bso. 
n decide. writing is le at alltimes 


All the improvements and attach- 
ments that any high grade type- 


—t buy. , ass don't he haveto writer ought to have. 
VERY MACHINE is fu ar- i, send it to us ss andwe 
E anteed. New parts pA be shoctutete Big Saving to You 
needed. New enamel, new nickel, free. You will bo Our pe of selling to you 
new lettering, new platen, new key n at the direct makes ibl 
rings, new type-—a complete, per- liberality of our e enor- 
fect t typewriter. Impossible to tell — = ee port rage Mode Nie are all for 
it from a brand-new Underwood “Senet ee benefit. wegtleer 
either in appearance, du durability or our type- one we will Fh heer 
quality of finished work writers. big , catalog, ‘ uding “ A} Th trp 
late machien 
ot py spacer, stencil Ge- Coupon how the Shipman Ward fe Rebuilt 


vice, automatic ribbon reve tabu- 
lator, etc. In addition we e furnish FREE 
waterproof cover and _ special Touch 






nderwood is the best t 
produced at our Specnl Puce 








Typewriter Instruction Ts age don’t have to do a 
9 y, thing to get 

un can een te: a te this 1 0 Lsmaigt a] ou pt catalog ig and 
ree irl our amazing typewriter offer Sot 4 

Big Book FREE You have ten full days in sign, ia ‘ 

Our big, handsomely illustrated which totry the typewriter coupon. F R EE TRIAL 
catalog will be sent free on roman, before you decide whether No obli- 
It tells you all about the BARD SiS youwanttto keep it. Give it eit COUPON 


every test—see for your- 
self—make the Underwood 
prove its worth to you. Do 
not take our word for it~ 


of ownt aoe 
ERWOO and why this 


pin will dy a years, saving 
many dollars not only in the pur- 
chase price, but in its operation. 


SHIPMAN. 
PA 2147 Shipman Bidg., 






WARD MFG. CO. 
Chicago 











Send in the d let put the Underwood before g , TRIAL offer. 
send athy § beautifully illustrated you and see if you don’t #4 pi end. that roby ytd pt ey | of 
book FREE without any obligation think it the greatest type- 8 eost to 
whatever. writer gg v= offered. a / NAME 
SHIPMAN-WARD MFG. CO. : Enporam” a Y STREET ea 
2147 Shipman Building Montrose and Ravenswood Avenues, Chicago #” CITY ~STATE 












$82°a Day 


Write quick for new proposition. 
You can earn $8.00 a day in spare 
time and get fine new Buick tour- 
ing car. Be the representative 
for Comer All-Weather Rain- 
coats. No experience required, 
Sample outfitfree. Write now. 


Ccmer Mfg. Co., Dept. BO-43, Dayton, O. 


FREE CATALOG GIVE NAME OF SCHOOL OR 
rot Sh CLUBAND NUMBERIN CLASS rs 
J Either pin illustrated made with any 3 let- 
Wi ters and 2 fi . 1 or 2 colors enamel 
» Silver plate, ea , $2.50 doz. Sterling 
silver,40Zea., $4.0 00 doz. Write for catalog 
, of sterling and solid gold pins and rings. 


BastianBros.Co. 542 Bastian Blig., Rochas, WY. 3829 
Joy of Life. 


H Ce ith To bealways 


ailing and failing brings unhap- 
piness, discontent, dejection. 

For 25 years I have devoted 
my life to making people healthy 
and well. I have helped tens of 
thousands of people. 

No matter what ails you, write 
me fully about it, and I shall 
prove to you that I can help you. 


LIONEL STRONGFORT 
ode and Health Specialist 
TER Serenatort Saga 
Newark, N, J. 


STRONGFORTISM 


CLASS mine 
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Here’syouropportunity. Radioneeds 

you. Win success in this fascinatin 
Trained 1 in demand ~t highest 
Learn at home, in your spare time. 


Be a Radio Expert 


field. 
aries. 


I will train you quickly and easily. tod desi 
fo , repair. mai 
sell ra fovea of Radi Papparatus. i My new methods 
most successful . Learn to 


"$1,800 to be 80/080 a Voor. 
FREE Woncert ul, home-construction, tube 
Ley tee set, of latest desig 
Write for’*Radio Facts”’ free. lsctneer tsbiane 
American Electrical Association 
@eopt.410 4513 Ravenswood Ave., Chicago 
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Mr. E. N. Pickerell, Chief Radio Officer, 
8. S. Leviathan—formerly a student of 
the Radio Institute of America. 


Travel—Good Pay 
and a Big Future 


"Radio 


All over the world, our gradu- 
ates are traveling—with the 
rank of ship’s officer—the title 
of “radio operator.’ The 
growth of radio opens up new 
opportunities, on shipboard 
and on shore. And the men at 
the top are our graduates— 
thoroughly trained—recognized 
as capable. 


Study at Home 


You need know nothing of 
radio to start. The course be- 
gins with the beginnings of 
electricity, and includes code 
and modern commercial radio 
operation. A few months’ study 
prepares you for a U.S. Gov- 
ernment operator's license. 
And the license indicates your 
readiness for your first radio 
job, at a good beginning salary. 


This School Teaching 
Radio Since 1909 


The oldest school. The school 
conducted bythe Radio Corpor- 
ation of America. 90% of the 
operators of the Corporaticn, 
which places more men than 
any other radio organization in 
the world, are our graduates. 
Others, too, give them first pref- 
erence. If you are looking for 
a profession that holds the big- 
gest future promise, write us for 
more information about the 
radio field,andourhomecourse. 


Advanced Radio Course 


Great popular demand by theadvanced 
student, experienced amateur and 
wireless operator has led to the opening 
of an ADVANCED HOME STUDY 
RADIO COURSE, specializing in 
C. W., I. C. W., telephone and radio 
measurements. Investigate! 














Radio Institute 
of America 


(Formerly Marconi Institute) 
Established 1909 


328 Broadway, New York City 


Indicate by a cross X the course 
you are interested in: 
paltpdeuiinnion ihbbbiidecnbienbacing 
Radio Institute of America, 
328 Broadway, New York. 
Please send me full information about 
radio opportunities today, and your 
COMPLETE RADIO COURSE 0 
ADVANCED RADIO COURSE 0 
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Homemade ‘“Brake’’ Saves Time 
in Sheet Metal Work 


By H. W. Hahn 


O OBTAIN uniform results in bending 

a large number of small sheet iron 

pieces at an angle, and in making rec- 

tangular sheet metal tubes, I constructed a 

small, serviceable brake from scrap ma- 
terials. 

Two pieces of 2 by 2 by 14 in. angles about 
15 in. long, were sawed at the end, as shown 
in Figs. 1 and 2, to make room for the hinge, 
so that the center line of the hinge pin 
would be in line with the faces of the angle, 
Fig. 4. Both angles were drilled with 
holes, C, for the hinge bolts, and the sta- 
tionary angle, A, also has a_ countersunk 
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How the brake is made and set up in 
a vise for bending sheet metal, 


hole, D, to which the heavy strap, G, is 
bolted. 

The movable angle is provided with a 
handle, F, bolted to the countersunk hole 
E. A piece of strap iron, H, 13¢ in. wide 
was drilied near the end and these holes 
were lined up with the holes B in the angle 
A, \% in. from the front edge. The strap H 
is bolted to the angle at one end, but the 
bolt is not drawn up tight. A long hook 
bolt through the other hole keeps the strap 
in position and allows the attachment of a 
simple pedal. 

The device is assembled as shown in Figs. 
8, 4, and 5. The piece of sheet metal to be 
bent is placed under the strap H. The pedal 
is pressed down and the handle attached to 
the movable angle is raised. 

The brake may be improved by providing 
stops or marks for turning out duplicate 
pieces and a spring arrangement to lift the 
strap when the pedal is released. 





Mounting Dry-Cell ‘Radio Tubes 


RY-CELL radio tubes are sensitive to 
jars and vibration. Touching the 
panel or moving the controls often causes 
a disagreeable noise in the telephone. 
This makes it desirable to mount these 
delicate tubes in such a way as to protect 
them from being jarred. 

To accomplish this, I use a rubber bath 
sponge with a flat base and top such as can 
be obtained in any five and ten cent store. 
Cut a piece slightly larger than the base of 
the socket, shellac it, and press to the 
baseboard of the set where the tube is to go. 
On it place a small square of composition or 
dry wood that has just been shellacked. 
Press this firmly in place and then shellac 
the top of it and set the socket upon it. 
When the shellac is thoroughly hard, this 
mount will be found firm and yet flexible 
enough to absorb ordinary vibrations.— 
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SOOO 


and up weekly 


F, We nie the great popular stars 
who useConn instruments are 
several whose weekly income runs 
well into four figures. Thousandsare 
paid big salaries, and as many more 
earn substantial extra incomes, play- 
ing for dances, theaters, phonograph 
recording and similar engagements, 

With a Conn instrument you, too, 
can win success, profit, pleasure. For 
these fine instruments are easiest of all 
to play, perfect in scale, most reliable in ac- 
tion, beautiful in tone. They mean rapid 
progressand instant recognition among 
musicians who know. For Conn’s are 


known everywhere as the “instruments 
of the artists.” 


Highest Honors at World’s Expositions 


"al i SS 





Some Famous Conn Artists 


Upper Left : Isham Jones, premier saxophonist 
Right: Paul Biese, of Biese’s famous orchestra 
Center Left: Don Bestor, of Benson’s orchestra 
Right: Chas. Fry, Million Dollar Pier orchestra 
Lower Left: Mal Hallett, Broadway favorite 
Right: Anton Lada, Louisiana orchestra 


They Cost No More Than Others 


Choose any wind instrument that suits your 
talent. To be sure of the best, insist upon Conn. 
Remember Conn is the only manufacturer of 
every instrument used in the band. We also 
make high grade violins and drums. 

Free Trial; Easy Payments. Send postcard 


for Free Book and details, mentioning instru- 
ment which interests you. 


Dealers and Agents everywhere 
FACTORY BRANCHES: 
Conn New York Co. Conn Detroit Co. 
Conn New Orleans Co. Conn Cleveland Co, 
Conn Chicago Co. Conn Seattle Co. 
Conn Portland Co. Conn Atlanta Co. 


C. G. CONN, Ltd., 1032 Conn Bidg., Elkhart, Ind. 





WORLD'S 
LARGEST MANUFACTURERS 
OF HIGH GRADE BAND AND 
ORCHESTRA INSTRUMENTS 
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1000 Things 
You Ought 
to Know 








VERY day in your work you get up 

against new problems—sometimes it 
is only some old ‘‘sticker’’ coming in a new 
way. Just the same though it takes a lot 
of time to figure it out. DON’T bo IT. 
Here’s everything worked out for you. 
Every problem big or little that you will 
meet in a day’s work. Hundreds of new 
ideas and better ways of doing things. 
Hundreds of ways the other fellows are 
making money. Hundreds of ways you 
can make more out of the same work you 
are doing now. 


Cyclopedia of 
Carpentry and 
Contracting 


Five great big volumes bound in genuine American 
Morocco with 2138 pages and more than 1000 bluc- 
prints, plans, pictures and diagrams. It is the new- 
est, most complete, most practical work of its kind 
ever ouitighed. Twenty-five well known experts 
prepared these great books, aethering, the material 
from hundreds of different sources. very man in 
the shop and on the job should have them. 

old days of hit-or-miss experience are passed. 
You have got to know if you want to keep in the 
running now. A little of your spare time and the 
Cyclopedia of Carpentry and Contracting will put 
you way ahead of the rest. See our FREE trial offer 
and easy payment plan below. 


FREE 


EXAMINATION 
8 MONTHS TO PAY 





What You Should 
Know About Archi- 
tectural Drawing. 
What You Should 
Know About Car- 
pentry and Build- 
ing. _How to Use 
the Steel Square 





Successfully. 

HowtoEstimatethe Send.-coupon for these 
Cost of a Building. great <r pesy and Con- 
How to Build a tracting ks TODAY. 
Frame or a Brick You can't afford to be with- 


Structure. 
How to be a Suc- 
cessful Building Su- 
rintendent. 
What You Should 
Know About Con- 
tracts and Legal 
Relations, 


out them and you don’t take 
any risk at all. The coupon 
brings the whole set by ex- 
ress collect for a_week’s 
ree examination. Use the 
a week and notify us 
to get them bdck if they 
don’t please you. If 3 
like them send us only $2.80 
in 7 days and $3.00 each 
month until $19.80 is paid. 
Send the coupon NOW and 
get the books at a greatly 
reduced price. Remember 
—sending for the books does 
not obligate you to buy. 


American 
Technical 
Society 


Dept. G-720 


58th St. and 
Drexel Ave. 


How to Know Ma- 
terial and Select 
the Best. 

How to Write and 
Read Building 
Specifications. 
How to Read Bluc- 
prints and Plans. 
1000 Better Ways 
of Doing Things. 
How to Care for 
Tools. 
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amination 
Coupon 
American 
Technical 
Society 
Dept. G-720 
CHICAGO 
Please send me the 5 volume Cyclopedia of Car- 
pentry and Contracting, shipping charges collect. I 
will send: you $2.80 in seven days and each 


month until $19.80 is paid or notify you to send for 
the books at your expense. 


SOTO: oo. since eats ona Soe oks bee eee 
Please fill out all these lines 


er ee Pa eee eee 
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Micrometer Variable Condenser 
Made for a Few Cents 


OR a few cents a radio fan can make a 

micrometer variable condenser that will 
give exceptionally sharp tuning in connec- 
tion with a large condenser or used alone 
where critical adjustment of capacity is 
required in a hook-up. 

The condenser plates are two brass or 
zinc disks. One is soldered to a brass sup- 
port, as shown, and the other is soldered to 
the head of a 6/32 brass machine screw 3 










"a * %" BRASS-, 


6-32 FLAT HEAD 
BRASS MACH. 
TDD ny 


3" LONG -<u 


6 DISK SOLDERED 
san . nh / TO POST 
¢ 





6-32 BRASS NUT 

“SOLDERED | -~ 

TOPOST .” 
‘ 


y* . 
HOLE FOR ” 4g FIBER OR 
PANEL MOUNTING 8 COMPOSITION 


A two-plate condenser for fine adjustments 





in. long. A 6/32 nut is soldered opposite a 
hole in another brass support and the ma- 
chine screw turned into it. The two sup- 
ports are then screwed to a \-in. fiber or 
composition. base. A thin piece of mica is 
shellacked to the stationary disk to prevent 
the plates from causing a short circuit. 
Drill holes for the binding posts .and 


solder a wire from each to one of the sup-: 


ports. A dial and knob are fastened to the 
machine screw, a brass shim being soldered 
to the screw, if necessary, to make them fit. 
Turning the knob moves the plates nearer 
or farther apart by very fine degrees.— 
EDWIN G. GETTINS, Los Angeles, Calif. 





Testing Radio Crystals Quickly 


T° SAVE time in testing the relative 
merits of a number of mounted and un- 
mounted radio crystals, I use the simple 
detector stand illustrated in place of the 
regular glass-covered detector on my set. 
Each crystal to be tested is placed on the 











NO. 14 WIRE 


NO.22 WIRE FOR FOR STANDARD 


CATWHISKER 


‘THIN BRASS OR 
COPPER TRAY 


iI 
— ul 
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~~ Till Z 
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==SCRYSTALS TO BE TESTED 
The crystals are turned under catwhisker 


copper tray with the tweezers, pushed un- 
der the catwhisker, and manipulated until 
the surfaces have been thoroughly tried 
out. Either the signals of a broadcasting 
station or a buzzer can be used for the test. 

The base is a block of wood 4 by 2% by 
21% in. A piece of thin copper or brass is 


bent up on three sides to form a tiny, shal- 
low tray, fastened to the wood with escut- 


cheon pins, and connected with one binding 
post. The catwhisker, with its end clipped 
to a sharp point, is mounted as shown and 
connected with the other post.—S. L. P. 




















REWARD 





for TWO HOURS’ WORK 


In answer to a request from Chief 
of Police, Warren Biglow, the Finger- 
Print Expert arrived at the scene of 
the daring robbery of the O—— Com- 
pany offices. $6500.00 in currency was 
gone. Not a single clue had been found. 


Almost immediately Biglow turned his at- 
tention to a table which had been tipped up. 

The glossy mahogany showed an excellent 
set of. finger prints. The thief might just as 
well have left his calling card. 

To make a long story short, his prints were 
photographed, and matched with those of 
“Big Joe’’ Moran, a safe blower. Moran was 
caught and convicted on Biglow’s finger print 
proof, The money was recovered and a $500.00 
reward given to Biglow, in addition to his fees 
—as pay for his two hours’ work. 


BeaFinger-Print Expert 
Learn at Home in Spare Time 


No more fascinating work than this—and 
big rewards go to the EXPERT. Thousands 
of trained men are now needed. The Finger 
Print work of governments, corporations, 
police departments, detective agencies, banks, 
individuals, has created a new profession. 
Many experts earn $3,000.00 to $10,000.00 a 
year. And now you can easily learn the se- 
Crets of this new science in your spare time— 
at home. Any man with a common school 
education can become a Finger Print Expert 


inashorttime. «< 
Finger-Print 
F, ree Outfit and 


Course in Secret Service 


We are making a special, limited offer of a 
complete Professional Finger-Print Outfit anda 
Course in Secret Service Intelligence, both ab- 
solutely FREE. Mastery of these two profes- 
sions offers you a brilliant career. 


Send Today for 


FREE BOOK 


Write quickly for 
fully illustrated free 
book on Finger Prints 
which explains this 
wonderful training in 
detail. Don’t wait 
until this offer has 
expired—mail the 
coupon now. You 
may never see this 
announcement again! 
You assume no obli- 
gation—you have 
everything to gain 
and nothing to lose, 
Write at once— 
address 


University of Applied Science 
Dept. 93-67 1920 Sunnyside Ave., Chicago, Ill. 


& Y OF APPLIED SCIENCE 
B UNIVER 1920 Sunnyside Ave., Chicago, Ill. 


Gentlemen:—Without any _ obligation whatever, 
W send me your new, fully illustrated, FREE book 
Bon Finger Prints and your offer of a FREE course my 
B in Secret Service Intelligence. 
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BUILD YOUR 
RADIO SET 


with 


WORKRITE 
Radio Parts 


When you build a Radio Set 
yourself you save a lot of the 
cost over buying a complete 
set. When you build your set 
with WorkRite Radio Parts you 
know that it will be the best 
there is, regardless of cost. 
Concerts have been heard en- 
tirely across the continent on a 
set made with the 


WORKRITE 
TUNER TEAM 





WorkRite Super Variometer 


Two WorkRite Variometers and one 
WorkRite Variocoupler make up the 
Famous WorkRite Tuner Team, High- 
est Quality instruments. Range 150 to 
705 meters. 3/16" shafts. Look at this 
remarkable price for these instruments. 
WorkRite Variometer 

each $ 90 
WorkRite Variocoupler 
each 


WORKRITE 
RADIO PARTS 
WORK RITE 


Send 5c in stamps for catalog and hookup. 


The WorkRite Mfg. Co., 
5533 Euclid Ave., Cleveland, Ohio 


Please send me your catalog of Radio Part 
and hookup for making a Radio Set. ‘ 








Fountain Pen Ink Bottle Turned 
into Spirit Lamp 


WHEN you have drained one of those 
handy filler-top desk bottles of 
fountain pen ink, the empty bottle can be 
converted into a spirit lamp for the work- 
shop or laboratory. 

Nick the glass filler with a file just where 
it starts to contract in size, and snap it off 
clean. Then cut off the rubber bulb, draw 
the glass tube 
out of the stop- 
per and insert it 
from the other 
end with its 
flared end down. 
A piece of cotton 
wicking and a 
little denatured 
or wood alcohcl 
. make the lamp 

ready to use. 
nce ede The flared 
lower end of the 
glass tube permits the wick to be drawn 
up as it is needed, by’ means of a pin. 
The sharp upper edge holds it from slip- 
ping back. The original metal screw cap 
acts as an extinguisher and keeps the 
alcohol from evaporating through the wick 
when not in use.—F. M. W., Jr. 

















Locked Barrel Is Useful for 
Storing Heavy Tools 


firaoves heavy and large tools are 
almost invariably stored in the corner 
of the shop or barn because of the lack of a 
suitable box, this practice often results in 
loss or breakage. 
A substantial 
and _ serviceable e 
container for SS 
such tools is a —— 2X 
tight coopered D \ 
barrel, fitted Sui a ui A i 
with areenforced f eer watt \4 
cover, hinges, WW) 
andahasp. Such { eI) i | 
a storage place 
takes up little 
room and costs 
next to nothing, ta 
and the tools Su yn 
will always be 
found when 
wanted. 

A locked bar- 
rel is a container 
of such large capacity that it is also useful 
for safeguarding other materials, such as 
harness, fuel, and oils.—L. A. 


_ Making Shrink Fits 


Ween shrinking small parts together, 
it is not easy to obtain the precise 
fit necessary so that the outer part, when 
heated, will just slip over the inner. It is 
a matter of cut and try, plus care and ex- 
perience. There is one little kink, however, 
that often has been found useful. If the 
fit has been made a trifle too close, so that 
the parts will not go together when the 
outer part is heated, it often will help 
matters to shrink the inner part slightly by 
putting it on ice until it is thoroughly 
chilied. When the two are assembled, 
there will be shrinkage from the outside 
and expansion from the inside. The work 


- For large tools and 
bulky supplies 
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UNITED STATES 
AND 
FOREIGN 





Your RIGHTS 


|PATENTS 


Any new article, machine, design 
or improvement thereof, or any new 
combination of parts or improve- 





ments in any known article which 
increases its efficiency or usefulness, 
may be patented, if it involves inven- 
tion. 


IF YOU HAVE ANY 
NEW IDEAS 


which you feel are useful, practical J 


and novel, take prompt action to- 
ward protecting your rights. If you 
have invented any new machine, or 
new combination of parts or im- 
provement, or new process or design, 


Send Drawing, Model 


or Description 


of it for information as to procedure 
to secure protection. 


WRITE TODAY FOR BLANK FORM 


Record of Invention 


to be returned to me with drawing, 
description or model of your idea. 
Promptly upon receipt by me of 
your idea I will write you fully as to 
procedure and costs. 


No Charge for the Above 














ER TES 2 ae must be done quickly and there’s some 
a danger, if the outer part is not fairly sub- 
pu Ose SSeS eben Se ee OO be ce cc en sece stantial, that it will rupture from the 
SES eS Se pressure.—H. G. 
112 Home Workshop Department of Popular Science Monthly 


Information 


All communications are held in 
strict confidence. My personal, care- 
ful and thorough attention is given 
to each case. I offer you efficient, 
reliable and prompt service—based 
upon practical experience. Highest 
references. 

Write today for free book ‘‘How to 
Obtain a Patent.’’ This book will 
give you valuable information, and 
it may save you much time and 
effort. Send for it NOW. 

My practice is devoted exclusively 
to United States and foreign patents 
and trade marks. Very probably I can 
help you. Write today. 


CLARENCE A. ‘O’BRIEN 


Registered Patent Attorney 
224 Southern Bidg., Washington, D. C. 
CLARENCEA. O’BRIEN, 
224 Southern Building, 
Patent Attorney, 
Washington, D. C. 

Please send me your free 
booklet, ‘‘How to Obtain a Pat- 
ent” and blank form Record of 

Invention without any obliga- 
tion on my part. 





(WRITE PLAINLY) 
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One Knob Provides Vernier for 
Two Radio Instruments 








HE unusual feature of this Vernier con- 
trol-for a radio receiving set is that a 


single knob operates both the rotor of a SPECI AL OFFER FREE OPINION AS TO 
variocoupler or variometer and a variable PATENTABLE NATURE 
condenser. The operator makes fine ad- ‘ ° . ° ° ‘ 
justments of either without removing his Before disclosing an invention, the inventor should write 
hand en po knob, ene tti, of Prac for our blank form ‘*Record of Invention.’’ This should 
ee eae samy ed : ca di a - be signed and witnessed and if returned to us together 

Two disks of fiber or maple are turned, with model or sketch and description of the invention, 
each with one beveled edge, and fixed to we will give our opinion as to its patentable nature. 


Our Three Books Mailed 


Free to Inventors 
Our Illustrated Guide BOOK 


HOWTO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents: Our Methods, Terms, and 100 
Mechanical Movements illustrated and de- 
scribed, Articles on Assignment or SALE OF 
PATENTS, Patent Practice and Procedure, 
and Law Points for inventors. 


OUR TRADE MARK BOOK 


Shows the value and necessity of Trade-Mark 
Protection and gives information. regarding 


HN} 






REAR VIEW OF TUNER 
/ROTOR SPINDLE VER COND. SHAFT 


— “BRASS BUSHING 














i ¢ Details of dual Vernier control. Note that the 
variocoupler and condenser are base mounted to 
allow room for the large disks 


ctical the shafts, as shown, by setscrews in their ° re at 
ope brass bushings. Orie beveled edge faces thp Trade-Marks and unfair competition in trade. 
front and the other the rear. 
tg Sos The roll is turned from fiber with two OUR FOREIGN BOOK 
esign beveled surfaces facing each other. It is We have Direct Agencies in all Forei 
gn, , ; . gn 
le] fixed to a floating shaft free to work in a Countries. We secure Foreign Patents in 
e brass bushing anchored in the panel. The shortest-time and lowest cost. 
pointed end of this shaft engages a hole in a 
odesals bent-up flat spring, which is attached to the LIST OF PATENT BUYERS SENT FREE 


IDEAS WANTED: Send for LIST OF PATENT 
BUYERS, containing unsolicited Letters from Manu- 
facturers and others WISHING TO BUY merito- 
rious patents. There isa great demand for NEEDED 
INVENTIONS. We endeavor to assist OUR clients 
in the commercial development’ of their inventions. 


rear of the panel as shown. 

The tension forces the beveled surface of 
the roll against the disk that has its beveled 
edge facing the rear and when the Vernier 
knob is turned, that disk-moves. To turn 
the other disk, the knob is pushed in, thus 
forcing the roll in contact with the beveled 
edge of the second disk and out of contact 
with the first. This allows microscopic ad- 
justments of both instruments to be made 
until precisely the correct tuning has been 
obtairned.—C. M. WILcox. 
































Waterproofing Shoes 


Qhone can be made thoroughly water- 
proof at home by using any of the 
formulas given below. These have been 




















The sole is placed in _ that is warm but not Specification and Drafting Desaitiniate, Victor Building, Washington, D. C. 


hot for en minutes Ee vicror | EVANS & CO 
[ Ir, 


Mr \ | VICTOR J. EVANS & CO. | 
m 


tested by the U. S. Department of Agri- 
culture. | i 
A ff 





Formula 1: Neutral wool grease, 8 oz.; dark pe- | P atent Attorn aig oe | 
pe = tin: ; rom ry - ot gg _ iN | New York Off , 
rolatum swax, 20z. Formula etrola- Ht 
tum, 8 0z.; paraffin wax, 4 0z.; wool grease, 4 02.; : is 1007 Woolworth Bldg. TIATIS Liberty Bid Bldg. 514 it Eire Bide. 


crude turpentine (gum thus), 2 ‘oz. Formula 4: Tal- ani \ 


i Chicago Offices, 1114 Tacoma Bldg. San Francisco Offices, Hobart Bldg. 
‘| Main Offices, 760 9th Street, Washington, D.C. ! 


In each case the ingredients should be I |} 4 
i Gentlemen: Please send me FREE OF CHARGE your-books ! 
E. A. Higeins, New York. L "hi é 


low, 12 0z.; cod oil, 4 oz. 1 | " i 
warmed and stirred until they have been | | 4 iy 
thoroughly melted and mixed haan — i “ Mm f{| ) as described above. 
INIA AT 
"pares << yea OETA terreno obec 
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ELECTRICITY 


There is a wonderful opportunity right now 
for boys who like electricity. Boys who are 
ambitious and will train themselves in spare 
time can step into good positions and get ex- 
perience that will give them a real start toward 
success in life. Good salaries are offered with 
rapid promotion. 

For 30 years the International Correspondence 
Schools have been training boys for success in 
electricity and over 300 other subjects. They 
will help you prepare right at home for a posi- 
tion in the line of electrical work you like best 
—or in any other work that appeals to you. 
Thousands of boys, through I. C. S. training, 
have stepped into fine jobs, but never were 
opportunities so great as now. 

Let the I. C. S. help you. Choose the work 
yyou like best in the coupon below, then mark 
and mail it today. This doesn’t obligate you in 
the least, and it will bring you information that 
may start you on a successful career. This is 
your chance. Don’t let it slip by. Mark and 
_mail this coupon now. 


” INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7657-C, Seranton, Penna. 
Without cost or obligation on my part, please tell me 
how I can qualify for the position or in the subject before 
which I have marked an X: 


BUSINESS TRAINING COURSES 


























Business Management Salesmanship 
Industrial Management Advertising 
Personnel Organization Better Letters 
Traffic — Foreign Trade 
Business Stenography and Typing 
Banking ona Banking Law Business — 
Tranny ay pene ad -A.) [) Civil Serv 
Nicholson Cost Accounting Railway Mail Clerk 
] eeping Common Schoo! Subjects 
Private Secretary High School Subjects 
Business Spanish [) French Llustrating 
TECHNICAL AND INDUSTRIAL COURSES 
Electrical Engineering Architect 
Electric Lighting Blue Print Reading 
Mechanical r Contractor and Builder 
Mechanical Draftsman Architectural Draftsman 
Machine S Practice Concrete Builder 
Railroad Positions Structural Engineer 
Gas Engine Operating Chemistry 0 P’ 
Civil Engineer Automobile Work 
Surveying and Mapping Airplane Engines 
Metallurgy O Mining Agriculture and Poultry 
Steam Engineering () Radio Mathematics 
(EAS ESO OS eR ee 
Street 3-27-23 
Address.. sacdipesorccccestebesssessuepoonseeboubeoataccdene 
I pee antes noccivcescdpeconsckienl State 
RSE 5 sis cccbinvssceceupoetestooscosste 





Persons residing in Canada should send this coupon to the 
International Correspondence Schools Canadian, Limited, 
Montreal, Canada. 
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PATENTS 


TRADE-MARKS, COPYRIGHTS AND PATENT LITIGATION 
Write for advice and instruc- 
tions how to proceed, costs, etc. 

Hand Book with illustrations of 100 Mechanical 
Movements sent free on request. 
ALBERT E. DIETERICH 
Patent Lawyer and Solicitor 

Successor to Fred G. Dieterich & C 
60 Ouray Bidg. WASHI INGTON, D. Cc. 




















Handy Wall Case Improves 
Cheap Alarm Clock 


Y THE addition of the case illustrated, 
acommon alarm clock can be used asa 
wall clock during the day and as an ordinary 
alarm clock at night. The case, if neatly 
made and carefully finished, converts even 
the cheapest alarm clock into a clock of 
attractive appearance. 

I made the first of these cases for the 
shop, where an alarm clock kept on a shelf 
had been knocked down again and again. 
I have since made several others. 

The cases were mostly built of packing- 


BRASS PLATEIN BACK 
TO HANG ON HOOK 




















Details of the 
case and_ the 
completed clock 





box wood 
planed smooth, 
the stock being 
¥% in. thick 
throughout ex- 
cept the face 
mat or frame, which is only \% in. thick. 
The grain of this piece should run up and 
down and the circle be cut to suit the clock. 

The gable in the case shown is at an 
angle of 30 degrees. A filler piece is re- 
quired to raise the clock a trifle off the 
floor. I have a 34-in. block in my case at 
home, but have found %-in. blocks better 
for other types of alarm clocks. The front 
frame is glued to this filler piece and it, in 
turn, is nailed to the bottom of the case. 

A small piece of brass at the back holds 
the roof together and provides means for 
hanging the case up. The handle is 34 in. 
thick but can be made of -in. stock. The 
completed case is stained and varnished.— 
ERNEsT I. C. ERLANDSON,. Alameda, Calif. 














Repairing Camera Bellows 


YA cma marks or patches sometimes 
found on films taken by amateur pho- 
tographers are very often due to small 
holes in the bellows of a folding camera. 

To locate such defects remove the back 
of the camera and hold it up to the sun, 
with the shutter closed and place a black 














The minute holes are icambed with adhesive tape 


cloth over your head to exclude the light. 

Cover the hole or holes when found with 
adhesive tape or plaster, preferably such as 
is used in medical work, and blacken the 
patch with India drawing ink applied with 
the filler quill or a small brush.—EDWARD 
H. FLAHARTY, Denver, Colo. 








CAN YOU 


think of a simple, practical idea 
that will fill one of the many ree 
quests we have on file for new inven. 
tions? It may mean a fortune for you, 
Thousands of things are needed RiGut 
Now. Your brainscan help. Send to- 
day for our great new book—“‘Inven- 
tions and Trade Marks, Their 
Protection and Exploitation’’ 
and learn more about making 
money from ideas than you ever 
knew before. It tells many 
things that are wanted, 


t0O. A postal will do— 


We help our clients, 
without charge, to get 
the dollars out of their 
ideas—having facilities 
none others possess. 


Don't delay—get the ; 


INDUSTRIES, INC. 


201 Patent Dept., | 
WASHINGTON, D. C. il ecription 50c. 















it is free. 





PATENTS 
ADVERTISED 
For SALE FREE 


In INVENTION And 
MANUFACTURING 
SUPPLEMENT. 


Published for the 
man with an ideéa. 
Send for free sample 
copy. One year’ssub- 






























To the Man With an Idea 


I offer a most comprehensive, ex- 
perienced, efficient service for his 
prompt, legal protection and the 
development of his proposition. 

Send sketch, or model and description, 
for advice as to cost, search through 
prior United States patents, etc. Pre- 
liminary advice gladly furnished with- 


My experience and familiarity with 
various arts, frequently enable me to 
accurately advise clients as to prob- 
able patentability before they go to 


Booklet of valuable information and form 
for property disclosing your idea, free on 
Write today. 


RICHARD B. OWEN 
Patent Lawyer 
6 Owen Building, Washington,D.C, 
2276-D Woolworth Building 
New York City 














$50,000.00 


Reward Dead or Alive 
Toronto, Can., Millionaire Missing 


BE A DETECTIVE 3¢,2 


Print Specialist. Learn Scot- 
land Yard Methods. Experi- 
ence not necessary. Write to- 
day for F REE illustrated 
booklet 

United DetectiveTraining Ass’n 
807 Dinan Bldg., Detroit, Mich. 














INVENTORS 2 
po Gomer Tear Sas ae 


St., Washington, o.c. esta 1869- 
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Dieta Light Box Adapts Camera 
for Making Enlargements 


RTISTIC enlargements can be made 
with this simple light box because it 
gives time for intercepting and manipulat- 
ing the light where necessary. I have found 
it particularly useful in bringing up 214 by 
3\4-in. pictures to 8 by 10 in. In fact, I 
have enlarged from 14 in. to 10 in. with an 
exposure of from four to six minutes. 

Only light that is diffused and equalized 
by the reflector passes through the film and 
into the camera, no opal glass being used. 

The light box is a frame of wood slightly 
wider than the width of a 60-watt lamp. 
The front is closed except for an opening the 
size of the camera back, to which is fastened 
a carrier in which the negative slide is 


GO-WATT BULB CAMEBA 






, 


‘ 
CLEAR GLASS 
\OVER CAMERA 
\" OPENING 


4OWATT BULB 


\ ; 
“(METAL REFLECTOR 


Using reflected light only, this simple enlarging 
device is slow enough to allow the manipulation 
of lights and shadows 


placed. This tube fastens to the camera in 
the same manner as the back ordinarily is 
attached; that is, the light box opening is 
made to suit the opening in the back of the 
camera, so that the camera slips on at one 
end and is clamped over the other. 

The reflector is a square ten-cent pan 
about 214 in. deep, opened out sufficiently 
so that its edges rest on the box; they are 
then nailed down over felt strips. The in- 
side is painted with aluminum paint or 
white enamel. The source of light is two 
60-watt and two 40-watt lamps, giving a 
total of 200 watts. The lamps must not, 
of course, be connected in series nor 
arranged so that the filaments show through 
the opening. 

I have added a red light on the top 
of the box, so that at no time is the studio 
completely dark. The wires connecting the 
lamps may be run either in or outside the 
box, the latter being the easier arrangement. 

The manipulation is the same as with any 
enlarging camera. At 3 ft. the exposure is 
about three minutes with ordinary bromide 
paper, and that allows plenty of time for 
screening.—M. C. EVERETT, Chicago, IIl. 
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Seventy-six Years 
of Practice 


HE firm of Munn & Company filed its 

first application for a patent in 1846, and for 
seventy-six years has endeavored to keep pace 
with the inventive genius of the United States. 
Anexperience of many years is at your disposal. 
If you have an invention which you wish to 
patent, send your sketches or model together 
with a description of your device, explaining 
its operation, and you will receive prompt, 
courteous attention. 


Write for our Handbook on 


PATENTS 


A full and complete booklet on Patents, Designs, Trade- 
Marks, Foreign Patents, Copyrights, Labels and Patent 
Office Practice with an explanation about our methods, 
terms, etc. 


All communications strictly confidential _ 
Keepin touch with the inventions of the world byreading 
SCIENTIFIC AMERICAN 
The MONTHL Y MAGAZINE with a special appeal 


_ toevery man of inventive genuis. Recent rulings of the 


Scientific American Bldg., Room 3, 625 F Street, Washington, D.C, 





Patent Office, descriptions of the latest patented inven- 
tions, legislation and court decisions affecting patents, 


are noted in this authoritative publication. 


MUNN & COMPANY 


Patent Attorneys 
683 Woolworth Building, New York City 


801-D, Tower Building, Chicago, Ill. 
602 Hobart Bldg., San Francisco, Cal. 


PATENTS. 






































.00 Dowel Forms Anchor for Holding $25.00 in Pry IZ E of book for 

a Screw in End Grain 

» Missing 

B . 

fee | Tit asking 

Re megeed wood screws hold IF YOU HAVE AN 

ustrated pesuneeny m A } INVENTION and DESIRE 

ne Ate'n Senentaanaditaemnae ? TO LEARN HOW TO 

——e workers and for SECURE A PATENT, send for Our Guide Book, HOW TO 
that reasona GET A PATENT, sent free on request. Tells our Terms, Methods, 
Gowelled, 9 ONO a is colameadl bile etc. Send model or sketch and description of your invention and we 
tised, or a dove- ; ame eee eee will give our opinion as to its 

ive larg. tailed joint is the standard construction. A : patentable nature. 

dc certain screwed joint of this end-grain variety is saline ' 

des sometimes essential, however, because of the see eceerccccnseseeeesesseseessseseeensseer® 

& See. necessity for occasionally taking the joint wlll 3 a Ee gee RAN DOL P H & C O + 

apart. In such acase thescrewcanbemade ||| 2° . 

to hold by inserting a dowel as shown.—G. CUTWinsnbiis seesptodeas STATE 1 130 F St. N. W., Washington, D. C. ll 
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HE first and last choice 
of men who appreci- 
ate fine quality. Smartly 
styled—built to endure. 


The Brighton—Style M-123 
Most Styles 


$10 


Booklet “‘Styles of the Times’? on request 


Tue FrorsHem SHoz ComMPANY 


CHICAGO 
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and picture instructions sho: 
easily convert Ne Ford into this 


(SIFORD 53 SPORT OAR EI 


my we. Sand 
Tre? PAL with 

disc wheel 
atterns, Pressed 


“4 Up-to- 
Rear only $6. yo oF" “Baile low, rides wonderfull, [os 
delivery. an fe ccoin for sili al iistraved 


NOW wh le meee s 
wh le we can cog, del 95 








tus of Sport Bi 
KUEMPEL CO., 622 Kusrnpel Bids. Guttenberg, _— 





5007, 


AGENTS PROFIT 


$60-$200 per week. Free sam- 
ples GOLD SIGN LETTERS 


for store and office windows. Anyone 
can put them on. Big demand every- 
where. Liberal offer to genera! agents. 


METALLIC LETTER CO., 433A N. Clark, Chicago 








Law Gourse 
in Book Form 


13 Vols. Bound in Law Buckram. Compiled by 
56 of America’s Most Eminent Legal Authorities 
Here is a complete home-study law course in 
book form that you can masterin your spare time. 
Thirteen volumes, nearly 6,000 pages (7 x 10 inches), 
bound in law buckram, red and black labels with 
_ titles pe. This wonderful law course is the 
combined work of professors of Harvard, Yale, 
Pennsylvania, Michigan and Wisconsin law schools. 
Study at Home, Aided by 
Free Reading Course 
Every principle of law is made clear. Fascinating 
reading course of 25 Texts (free with the books) i d 
a teacher, right at your elbow! A set of review 
question covers the text matter fully. 
75¢ a Week You get the entire 13-volume law 
library. and Complete Reading 
Course of 25 pamphlets for only 75 cents a week. 
See offer in coupon. 














THE C IN 

American Technical Society, Dept. L-720, Chicago, U.S. A. 

Please vend + Blagg maha i. er Law and tage and 
Reading C for days’ examination, shippin 
charges enllect. I will oon 2. 80 within seven days a B 00 
@ month thereafter until I have paid $49.80 or return the 
books at your expense, 
Name 
Address 
Employed by 

: Pr 
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How to Rebuild an Old Car 
(Continued from page 75) 


front wheels. Jack up each one and then, 
grasping the top and bottom, rock it in and 
out. This shows the play in the wheel bear- 
ings and the wear in the pivot pin bushings. 
Also inspect the tie-rod clevices to see 
whether they are in good condition. The 
ball-and-socket joints on the drag link and 
steering gear arm should also receive at- 
tention. 

By taking the wheel and noting the 
amount of turn before the front wheels are 
affected, you can determine the play in the 
steering mechanism. If it will turn as 
much as a quarter turn, be careful, for it 
may be impossible to adjust it enough to 
make steering safe. 

By this time the owner is getting pretty 
impatient and you had better let him take 
you for a ride. Sit with the driver. He 


starts out fine, and then, just to show you’ 


how much power he has, he opens the cutout. 
If he gets into gear without scraping and 
rasping, you may say the clutch and the 
clutch throwout are in fair condition. 

You breeze down the street and over the 
little hill like a house afire. Ask him to 
close the cutout so that you can hear the 
engine and gears. Is there a growl in the 
rear axle gears? Maybe they need adjusting. 
Pull off the inspection plate when you get 
back and see if there are any pieces broken 
out of them; if not, you can adjust them 
to quiet them. 


Running Slow in High Gear 


Have the driver slow up a bit so that 
you can see how slow the car will run on 
high. Seven miles an hour! That is too 
fast for a six. Shut off the gas entirely and 
retard the spark a bit. Five miles? That is 
better. Four miles? Still better. Put on 
the brake a bit. Better yet, but she misses a 
little. Possibly a weak cylinder or bad 
contact points, or it may be wiring or 


carbureter. It is hard to say, but even four . 
or five miles is good for an old six. When ' 


she is overhauled, she will come down to 
one or two without missing. 

Now have your driver take you over a 
long hill. He may seem a little anxious to 
take it at a run, but ask him to go slow 
and put her in second. You see, that 
second speed gear may be worn tapered 
and if it is, he will not keep her in gear. 

A long hard hill in second tests the cool- 
ing system. As soon as you are over the 
hill, stop and give another look. 

What is that rumble? Could it be water 
boiling? Take off the radiator cap. Sure 
enough, she is boiling. Maybe a bad hose 
connection or a stopped radiator core. 

Back at the garage talk price a little and 
inspect tires, top curtains, paint, battery, 
and other parts here and there. 

“Well, I will look a little farther,” you 
“and call you up in a day 
or two.” 

After inspecting several more cars, you 
decide to make one of the owners an offer. 
You know what you want to put into a car 
and have an idea of what it will cost to 
put this one in condition. With that in 
mind, you are in a position to make an 
intelligent offer. 

With your purchase at home in your 
own garage, you start dismantling it. 
You expect to make a good job of it—not 
just a case of something that will run, but 
rather something you know from radiator 
cap to tail lamp. So take off the top and 

(Continued on page 115) 
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How to Rebuild an Old Car ‘Yes — wht dont you? 
(Continued from page 114) Le, a ae — (enon TA Come 
° OY = N NOW MR.SOUS8- 
ips! place it away and remove the body, having eg ay ~ 1M READY 
ueey first dismantled all fenders, aprons, wiring, % 
ee and other connections that might inter- ‘ 
“ a fere with lifting it. Next, remove all tires 
The and rims and then run the chassis out 
apie where you can take a paint brush with 
. a stiff bristles, a putty knife, and several ; 
gallons of kerosene to clean the exposed | (AND Now TWERELI BE WO HOHNNY > POP 
' the parts. Be MORE FUN TIL t RECHARGES om 
pes There is real fun in overhauling the bus, ag Pg THEIR ‘LECTRIG 
: ahs but no one likes to be dirty all the time. CURRENT AN' A 
sae So clean it and have done with the road Me TUNGART » 10 
ca a oil and general grime and dirt. The glisten : . , FO \ lH" ET) 
of the aluminum crankcase alone repays = nk Zi 
h to you for the effort. Hi: 
Now, I shall have to leave, but if you | FTUNGAR CHARGES OVER NIGHT 
— will get that chassis really clean before you 
He go any farther, I will lay out a few jobs for 
bi a Is your battery always 
pon 2. Remove all units from the frame. fully char ged and fit? 
the b oon frame for cracks, loose rivets, Is it always toned up for best results, whenever 
an 4 R ll bushi F r if th friends happen in—throughout every concert? 
the old Psst es dl pens mes e Keep it at full strength and prolong its life— Tungar Battery Charger. Oper- 
n to oaey cs the simple, easy, inexpensive Tungar way. ates on Alternating Current. 
the _ 5. Graphite all spring leaves after tak- Tungar—the go-between from house-lighting 2 Ampere Outfits—$18.00 
die ing them apart and sanding them to remove circuit to storage battery—attaches wherever 5 Ampere Outlite— $28. .00 
‘ing rust. Reassemble springs. there is a lamp or convenience outlet. Plekirsossi, <a wtervet we 
get 6. Rebush the pivot pins and the tie rod You don’t have to move the battery. Just charging 12 or 24 cell 
k yokes. Inspect and overhaul the front axle. connect Tungar, and leave it—any time, day B” Storage Battery —$3.00 
oe I will return next month to see how clean or night. —“iite ether sign, “ae: 
you have the chassis and whether you Tungar is certain, clean, quiet. No moving 
make a good job of the new bushings. parts to get outof order or make noise. 
Then we will take up the work of over- Good for the auto battery too—the same 
hauling the rear end, the transmission and Tungar. s : 
clutch, and, if we have time, the engine See one atlany good electrical store, or write for 
that itself. literature. Address Section P10. 
fe 2 _ Merchandise Department 
00 Enlarging Sketches with Rubber General Electric Company 
and Ban d an d Pencils Bridgeport, Connecticut 
at is 
ec ‘Tae are a number of ways of en- 
bad larging or reducing sketches, but the 
simplest method that I know is the one 
See illustrated below. An ordinary rubber 
ei band and two pencils does the trick, or a 
vg rubber band, a lead pencil, and a pen. 
Put a knot in the rubber band close to 
_— the center, as shown. If the knot is made 
: exactly in the center, the enlargement will 
thaws be-twice the size of the original; by placing 
hat 
red 
: RUBBER 
0l- 
the 
A GENERAL ELECTRIC ‘PRODUCT -~ 
iter 
wees ae a 35A-960 _ 
ose Motorcycle Bargains 
SAVE 25% to 65% 
ind a on Sightiy. wees and. Rebull ‘Motor Sell Madison “Better-Made” Shirts, Paja- 
Ty, The knot in the elastic is kept constantly Davidson, Sleveland, Side Cars, John- oe. oe by MB 
over the line being copied by the right- son Motor Wheels, Evans Power Cycles, \ Easy to sell. Exclusive patterns. Ex- 
Bicycles. Send for Free Bargain Bul- 
rou hand pencil; the left-hand pencil remains toate noe Shaman tavhen Eeedenin, % values. No experience or 
stationary ing hundreds of Bargains in used, a ~~ a iy new ri dmg 
od Ooo oe ee FA sanpson cian oor Soa Seer N 
the knot one third of the distance, the | pept. ms, 2047 W. Chicago Ave., CHICAGO 4 - nieve 











fou enlargement will be 3 to 1; one fourth, 
er. 4tol 


car The rubber band is placed around the | The Hand That Rocks The Cradle 
to pencils, and one pencil is held stationary Zz Can Also S The Brush 








in while the other pencil is used for making mi 
an the enlarged drawing. The direction and ; é WHITING- AMS 
length of the line are regulated by watch- iss : a RU is a sa Ss 
a ing the knot, which must be kept exactly yi ii % : 
it. on -top of the line that is being copied.— j= . 
- W. F. SCHAPHORST, M.E. S Nine Insure even tempers on odd jobs. 
yu ’ Vi ND Send for Illustrated Literature 
To AvoiD bubbles in varnish, never shake on ST JOHN L. WHITING-J. J. ADAMS CO., Boston, U.8.A, 
e a varnish can before pouring, and pour the le — oes Brush a paging Fut "ai the 


varnish with the outlet uppermost. : 
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Here’s your chance to get the famous Marshall Stillman 
Boxing Course for the price of a good necktie. Six books 
clearly printed on fine paper, over 240 half tone illustra- 
tions. The most scientific method of teaching boxing ever 
devised. 

You should see all the letters we receive regarding the 
wonderful results obtained. Some subscribers have whipped 
men 30, 50 and 60 lbs. heavier than themselves. Even pro- 
fessionals who have taken the course are enthusiastic, 
Marshall Stillman teaches by association of ideas. You 
hold out your hand as though for a coin, lower your head 
like a goat butting, etc. Then you are led to similar move- 
ments in hitting, ducking, etc You learn quickly and 
never forget Soon you are feinting, ducking, sidestepping, 
blocking and hitting like a veteran. 

FREE book included containing lives of 69 famous 
boxers with little known stories 

Also a book devoted to the wonderful art of Jiu Jitsu. 


BOXING, * 


Jiu-Jitsu, Plus 
postage 


Wrestling 
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10-Day Trial—Send No Money 


Simply mail the coupon. When you receive the course, 
deposit 97 cents plus actual postage. Try it out for 10 days, 
Then send us the small final payment of $1, or return the 
course, and we’ll send your deposit back. 


MARSHALL STILLMAN ASSOCIATION 
Dept. 1123-K, 42nd St. and Madison Ave., New York 
You may send me on approval the Marshall Stillman 
Course. I will deposit 97 cents (plus actual pos’ ) with 
the postman, with the understanding that if, after 10 days, 
I wish to return the course, I may do so and my money will 
be instantly refunded. If I keep the course I am simply to 
send you $1 in final payment. 








SOPH RHEE HEHEHE REET EHH HEE EE EEE HEHE EEE 


on re Pe ee ee ee eee ee 

Coeediow and foreign orders must be accompanied by cash 
($1.97 U. S. funds) subject to money back guarantee if not 
Seely satisfactory. 





$25.00 in PRIZE 


See top of page 4 in front 
of book for full details. 








COAL 


Is MONEY 


save it 


It’s costing you real money to be without 
the CROWN Fuel Saver. One user says— 
“TI have burned only half the amount of 


coal. The CROWN has eliminated all 
coal gas—holds the fire nearly twice as 
long—gives more heat.’’ (Name on 
request.) 

Why not keep 

in your own 


pocket some of 
the money you 
now give the 
coalman? 

It’s simply lack 
of hot air over 
the surface of 
the fuel bed in 
your furnace 
that costs you 
extra money for coal. 





The CROWN 
remedies this; and reduces your coal bills 
20 to 50%. 


The CROWN Fuel Saver fits the feed door 


of any heating plant. An ordinary me- 
chanic can install it in short order without 
injuring the feed door. The CROWN intro- 
duces, by means of natural draft, the supply 
of super-heated air necessary to burn the 
rich gases that ordinarily go up the chim- 
ney as ‘“‘smoke.” 


The CROWN saves this unnecessary waste of 
fuel. This means a tremendous increase in 
heat and a corresponding reduction in smoke. 
The CROWN pays for itself in coal saved. Can 

‘ou afford to be without it? Decide now. Write 
or our booklet-—‘‘Making the Coal Bill Look 
Like 30 Cents’—and for details and price of 
CROWN. As the CROWN comes in four 
sizes give mame ard make of furnace and 
approximate size of grate. You'll save money 
by writing today. 


DISTRIBUTORS WANTED 


High grade men can create a profitable per- 
manent worthwhile business with the CROWN. 
It’s a fast seller. Write or wire for details or 
appointment. 

CROWN FUEL SAVER CO., 


12 WN. 10th St., Richmond, Ind. 
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Performance! 
You judge the value of a product by the service it 


has given you —not only by the claims advanced for 
it by its manufacturer. 


An investigation of the Thordarson Audio Fre- 
quency Transformer will show you. 


e Asplendidly designed case. 


2 A square core of .007 mil. highest gradesilicon 
* steel, No. 36 gauge, carefully cut by a patented 
process, 


3 A square layer wound coil, carefully wound by 

* machines of our own development. Between 
each layer of wire is finest grade eondenser 
paper, guaranteed and tested to withstand 600 
Volts D. C. without breakdown. 


4 A test of itsamplification will convince you that 
* its volume is greater over all bandsof audio fre- 
uency, and that distortion is eliminated to a 
egree not found in any similar transformer 
of any price or manufacture on the market. 
That these statements are true is attested to by the 
tendency of other transformer manufacturers to 
adopt many of the Thordarson principles. 
That manufacturers of receiving sets are specifying 
Thordarson transformers and variable condensers 
is further evidence of the superior performance and 
dependability of our products. 


The best radio dealers sell and highly endorse 
Thordarson equipment. 


PRICE, MOUNTED ONLY 
6to lratiotransformer . . . $4.50 
hey Red Label) 4.00 


3% oe parle 
THORDAR' ON 


Huron and Kingsbury Streets, Chicago, Iil. 
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Hot-Water Relief Valves Prevent 
Waste and Leaks 
By John H. Schalek 


ASIDE from corrosion, the greatest an- 
noyance experienced by the house- 
holder is that of leaking joints in the so- 
called “closed system’’ of water heating. 
In this system there usually is a check 
valve, which prevents the hot water’s 
backing into the meter and damaging the 
hard rubber parts. 

Because of the check valve, the accumu- 
lation of heat in the water at such times 
when little or no water is used, raises the 
pressure in the piping and tank to an alarm- 
ing extent. An increase in water tempera- 
ture from 60 to 100° F. may bring the 
pressure in a closed system up to 240 lbs. 
a square inch, assuming an initial water 
pressure of from 60 to 70 lbs. This is more 
than twice the pressure that the average 
hot water tank is designed to withstand. 
As soon as a faucet is opened, the pressure 
immediately drops to 60 or 70 Ibs. Build- 











Made from a 
small needle- 
point valve, this 
regulator opens 
automatically 
when the pres- 
sure in the hot- 
water system 
increases 


M-WASHER RIVETED 
A TO SCREW 
COMPRESSION 
-" SPRING 


MM WASHER RIVETED 
MPS-TO VALVE. STEM 


_-} BRASS PIPE. 
SOLDERED TO 
PACKING NUT 


/-THREADS REMOVED 
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YY Hew 
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< xh 
SHUT-OFF VALVE “CHECK || -To 
WATER MAIN VALVE. YDRAIN 


ing up and releasing this abnormal pressure 
several times each day cannot but have a 
damaging effect on the whole system and 
usually is the cause of leaks. 

Fortunately, in many cases there are 
sufficient leaking faucets to act as a safety 
vent for this pressure. Only a few drops a 
minute are required to keep the pressure 
below the danger point. To release this 
pressure automatically, the device illus- 
trated was developed from a needle-point 
valve having a %-in. valve opening. The 
screw thread was filed off, allowing the 
stem to move up and down freely. 

As soon as the pressure reaches a point 
beyond the counteracting pressure of the 
spring, the valve stem is lifted from its seat 
and the excess water discharged from the 
system. The amount of water is insignif- 
icant, but when the device is in use, the 
pressure in the water heating system may 
be kept almost as low as the city pressure. 





Joining Sewing-Machine Belts 


N REPAIRING a 
broken sewing-ma- 
chine belt, the home 
mechanic often has 


joan 
al 


difficulty in finding a ll 





piece of soft wire the _zzz227@9ysssss 
right size to bend into 

a connecting link. A length of No. 16 or 
No. 18 gage soft iron wire of exactly the 
proper size can be obtained by tearing off 
the cover of an old tobacco tin of the type 
shown and using the hinge pin.—W. B. 
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nt Gilded Picture Frames Made e 
without Special Moldings Learn Mechanics In 
T° MAKE gilded picture frames without P 
| rabbeted molding or any expensive & We ks At S 
Iasiesds materials is not particularly difficult: The ec weeney Ss 
ws) stock for the frames should be 1%, 3/16 or aa 
Aastay 14 in. thick and 24 in. wide for small sizes, HY not make biso03 work play by working at what 
ing. and 4 or 3 in. thick and 8 or 4 in. wide for you like? If you like machinery, if you are mechani- 
—< larger pictures. cally inclined, and are game, are not afraid of working 
pa Cut the angles not a true miter but a little in grease, gasoline, you and I will get along together fine. 
less than 45 degrees, so that when the sides I cannot teach any man a trade if he does not like his work. If you don’t 
sl like to work in the dirt, grease, among machinery, you are not mechani- 
mes LT ee cally inclined. If you are, write me, and write me NOW! Don’t put it 
the off, but get busy, get your pencil, fill out the coupon in the corner, and mail 
rm- it to me for my book. 
pe GET INTO THE AUTOMOBILE BUSINESS BY THE 
i 4 System of Practical Experi 
ater weeney vysiem oF Fraciical Experience 
nore ane! 
and The Great Million-Dollar School, world-famous, and the success of my 
34 
and. thousands of graduates are due to the Sweeney system. 
sure This is what you get here and can’t get anywhere else. I have taught 
lild- he te ls painted with glue and over 60,000 men to be expert repair men, chauffeurs, tractor engineers, 
1 Sele ote _ garage owners, etc. I am proud of the fact that I was selected by the 
U.S. Government to train 5,000 men for mechanical work in the service. I teach 
Ps are glued and nailed together, they will by using tools not books. You learn as you do the real work with your hands. 
this slant inward a trifle. The slope should be You can be your own boss. This is 
tly noticeable but not too pronounced. Be Your Own Boss the yeaa od every young man 
_ When the frame has been assembled, and Sweeney makes it possible. Twenty thousand Sweeney Trained Men own 
= spread glue over its outer surface and outer their own garages, tire shops, vulcanizing and service shops. It is easy to start 
edges, and while it is still wet, sprinkle in business for yourself and you don’t have to bow down to some employer and 
rice over it to form an uneven and slightly do work you don’t like. You can be independent—work for yourself with enthu- 
wavy surface. When dry, this surface is siasm—awake every morning with the thought ‘‘what I make today is mine.” 
| gilded with metallic paint—gold, bronze, or Think whatit would mean to seeyour name over the door of a good paying business. 
Lots of fellows with money are often looking for trained men to handle the mechan- 
F Mounting the ical end as partners. Sweeney Training fits you for just such big opportunities, 
picture on the ‘ 
lass (at right). If you will come now I will help by paying 
The framed’ pie- | PAY YOUR RY. FARE your railway fare from any point in the U.S. 
to the Sweeney School. I will also give you a FREE RADIO COURSE. I will also tell 
you about my New Offer—a wonderful opportunity for you! The first step is to send 
for my Free Catalog. Get all the facts. 
silver. If de- Simply send name today for my big 64-page catalog. Shows hundreds 
sired, ‘the rice FR 4 of pictures of men at work in the school. Tells all about wages, 
can be arranged z hg a in auto = — neta Ex- 
, plains step by step how you learn. nteresting letters from graduates ue 
a by Bes Pt i telling how they made good. Shows how men come from all over é eee’ 
the world to this big school. Makes you want to join the crowd. ad Swe ie, bat 
and an ornamental Tells everything yot: want to know. No cost, no obligation. Cli 3. “x. on 
. & Po Bb See Gied" 5s. 
design, and the the coupon, or a postcard will do. Get the catalog now—that's vee ae 
ne 
are contrast between the first step. Don’t put it off one minute. No colored gay ¥*%i* 
fety the various parts students accepted. py SWEENEY, President am <0 
ps a can be heightened by using grains of 
sr various ie. LEARN A TRADE-» ff... 
this _ If the picture is a printed one, moisten wo 
llus- it on the back with water, spread it care- 
oint fully on clean glass of the proper size, lap Roger. "to! 
The the waste edges over the glass and glue ee, rae: 
the them in place. A photograph is mounted AUTOMOTIVE & afer i 
on cardboard and the cardboard is glued to "1189 SWEENEY BLDG. KANSAS Pin: Tuan 
oint the glass with strips of paper. An oil paint- CITY, MO. oF 
the ing is mounted on cardboard and treated in 
seat the same way, but if on a stretcher, it can be 
the fastened to the frame directly with brads. | - 
an a BORE GRRE NUE TSS TEENS He CSCS FESN TT ESSTE GBA RE Ge N RR TTS E Direct FE. Price 
at Se ee for Limited TieOuty 
bat “Junking’’ an Old Auto Duble-Heat 
ure. yo can often obtain more money for an ONLY $1.80 
old car if you ‘“‘junk” it yourself than | for thisstrength-tested, pocketsize 
‘Ss if you sell it intact to a junk dealer. Wreck inane tie sities 
the machine and separate the various kinds est, most econ- 
= of metal. Sell the metal as scrap, and pri —s — pore po estle aval 
) whatever is too bulky to get rid of in this | gravity, and they lock jinto posi. [rd tus i 
| way, dispose of to the junkman. cap at the base of the blade. When your cooking 
= you haven’t time to do the job your- feages the blade which, disappears 
3 k ith ; y in ie ie. 
7 = make a deal with some boy to do it for CHANGES BLADES : ca, reflect back ground to heat 
° n nm om J 
Hes In one case no dealer would offer the No loose blades po blades! ™ "Direct From Foctory on eon 
‘ 2 always ready for use. On u 
the owner more than $15 for the entire ma try it-—you ‘won't be without it. Cesrentacd SEND NO MONEY 
ff chine. Finally he “junked” the car him- | Setter sis." °° or mone Amazing offer! Only $1.97--and on approval! 
i self and sold the metal and scrap for ap- | The Simon & Skidmore Mig. Co. § - refunded cents ogtawe. One Year full dr a few 
A proximately $60.—G. W. GREENE, New | bept.sio. Santa Ana, Calif. antec. If not retarn ave day 
, Bedford, Mass. > Only limited at thin ntzodiestery Prios. 
ek: Sees see 6 Sioa Si Acorn Brass Mig, Co, 2°, factor, pie. 
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Saxophone 
Book FREE 


Every music lover 
should send for a copy 
of this interesting book 
on the history and de- 
velopment of the*Sax- 
ophone. 

It tells which Saxo- 
phone’ takes violin, 


cello and bass parts, 
and many other things 
you would like to know. 
Also illustrates first 
lesson. 


Send coupon 
for your free copy. 





Saxophone Players 
in Big Demand 


For Bands and Orchestras, for church, lodge 
and school musical affairs, for social and home 
entertainment, the Saxophone is the most 
popular instrument and one of the most beau- 
tiful. A good Saxophone player is always 
popular socially and enjoys many opportuni- 
ties to earn money. Saxophone players are al- 
ways in demand for dance orchestras. Every 
town should have a Saxophone quartette or 
orchestra. 






__ Tone 


Saxophone 


Easiest of all wind instruments to play and 
one of the most beautiful. With the aid of the 
first three lessons, which are sent free (upon 
request) with each new Saxophone, the scale 
can be mastered in an hour; in a few weeks 
you can be playing popular music. Practice 
is a pleasure because you learn so quickly. 
You can take your place in a band within 90 
days, if you so desire. 


Buescher-Grand Trumpet 





Especially easy to blow, with an improved 
bore and new proportions. With the mute in, it 
blows so softly and sweetly that it will not annoy 
anyone. A splendid home instrument. 


Free Trial—Easy Payments 


You will be allowed six days’ free trial of any 
Buescher Grand Saxophone, Cornet, Trumpet, 
Trombone, or other instrument. Easy terms of 
payment can be arranged. Mention the instru- 
ment interested in and a complete catalogue will 
be mailed to you free.. 


Buescher Band Instrument Co. 
Everything in Band and Orchestra Instruments 
3113 Buescher Block Elkhart, Indiana 

| B 


uescher Band Instrument Co. 
3113 Buescher Block, Elkhart, Ind. 


| GENTLEMEN: | 
I am interested in the instrument checked below: 
Saxophone....Cornet....Trombone....Trumpet.... | 
(Mention any other instrument interested in.) 
I RR TRS ES ES epee ae 
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Our Silent Partners 
(Continued from page 42) 


land. In the water they could merely drift 
about and settle anywhere until the bottom 
was peopled. On land they are fixed. In 
the partition of advantages between plants 
and animals in the very beginning, plants 
had received the great advantage of self- 
feeding, but they gave up to the animals 
the advantage of voluntary motion. How, 
then, could they contrive to extend them- 
selves on land until they conquered all of 
it, even the parts that are farthest from the 
sea? 

The doing of this has involved what bot- 
anists call the means of dispersal, the way, 
that is, by which a certain kind of plant 
can extend the region in which it grows. 
This had begun even before the invention 
of seeds. Some ferns, for example, pos- 
sess a kind of running root that creeps out 
underneath the soil and comes up many 
feet away to make new plants. Again, it 
was one of the original advantages of the 
alternation of generations that the smaller 
plant of the two might blow off somewhere 
in a wind or float about on the water and 
thus start a new colony of its kind. 


How Seeds Are Dispersed 


But none of these means was very rapid 
or efficient and real success in this problem 
of dispersal came only after the seed (and 
certain similar devices like the spores of 
mosses) had been perfected. A seed, ob- 
viously, can go a long way safely if you can 
get something to carry it, so plants have 
devised several such carriers. Some seeds, 
for example, have fluffy fibers on them like 
the seeds of thistledown. Others have 
wings like the seeds of the maple tree. 
These are aviation devices, ways to get 
seeds carried off more or less distantly by 
the wind. Then there are floating seeds 
that can make long voyages by water, and 
there are sticky seeds and seeds with fuzzy 
coats so that they get stuck fast to the skins 
or fur of animals. 

But the most successful device of all for 
the dispersal of seeds was the device of per- 
suading some animal to eat them. This is 
the reason for fruits. If you like apples, 
you may carry some of them off a long way 
from the tree, and when you finally eat 
them, you will scatter the seeds wherever 
you happen to be. Other animals do the 
same. 


Some Plants Eat Meat! 


- Plants seem, too, to be casting longing 
eyes at the other peculiarities of animals. 
Some of them, like the familiar sensitive 
plants of the greenhouses, have developed a 
considerable power of moving parts of their 
bodies. The leaves of this plant close up 
almost instanily if it is touched or shaken. 
Others covet, apparently, our prerogative 
of animal food. There are several kinds of 
plants that catch unwary insects in traps 
of various sorts and thereafter digest and 
assimilate the insect bodies. 

A very curious one of these plants that 
we illustrated in the first chapter of this 
serial is the Venus fly-trap. It possesses 
both the power of motion and the ability 
to eat flesh. Its leaves are in two halves 
like the two covers of a book. If an insect 
enters between these leaves, they close 
and the insect is trapped, killed, and di- 
gested. 

But these small triumphs of the vegetable 

(Turn to page I19) 
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DON’T LOSE YOUR RIGHTS 
TO PATENT PROTECTION 


Before disclosing your invention to anyone 
send for blank form *‘EVIDENCE OF CON- 
CEPTION” to be signed and witnessed. A 
sample form together with printed instructions 
will show youjust how to work up your evi- 
dence and establish thesame before filing ap- 
plication for patent. As registered patent at- 
torneys we represent hundreds of inventors all 
over the United States and_Canada in thead- 
vancement of inventions. Our schedule of fees 
willbe found reasonable. The form “Evidence 
of Conception,”’ sample, instructions relating 
to obtaining of patents and schedule of fees 
sent pone request. Ask for them,—a post card 
will do. 


PATENTS ANDO 


2174 Ouray Bldg. 
WASHINGTON, D. C. 
Originators of forms ‘Evidence of Conception.” 
































Let me send you my new 

free catalog and show you how to 

make great savings at wholesale—dir- 

Saige €Ct from factory, at money 

“ie oning prices. Everything guar- 
—set in your home on 


30 Days Trial—Don’t Risk a Penny 
? Your money back without ques- 
} tion or quibble. More than 
,000satisfied customers. 


Easy Terms—Write at Once 
Just send name and 
address. A postal 
willdo. W. S.Dewing, 
“The Stove Man.” 


Kalamazoo Stove 

781 Rochester Ave. 
SIA Kalamazoo, Mich. 
SOOO es ———————__ 


Using a Truss 


STUART'S PLAPAO- 
PADS are different from 
the truss, being mechanico- 
chemico applicators made 
self-adhesive pur ly to Ey. 
hold the distended muscles ’ 
securely in p . No straps, 
buckles or spring attached 
—cannot slip, so cannot 
chafe or press against the 
pubic bone. Thousands have 
KR successfully treated them- 
F naan selves at home without Reduced 
bs cery we @ hindrance from work—most Fac-Simile 
old Medal obstinate cases conquered. Grand Prix 
Soft as velvet—eas to onply —tnenpensive. Awarded 
Gold Medal and Grand x. Process of recovery is 
natural, so afterwards no further use for trusses. We 
prove it by sending Trial of Plapao absolutely FREE, 
Write name on Coupon and send TODAY: 


Plapao Co., 790 Stuart Bldg., St. Louis, Mo. 
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Return mail will bring Free Trial Plapao. 


HAIR GROWS! 


When our Vacuum Cap is used a 
few minutes daily. Sent on 60 days’ 
FREE trial at our expense. Stops 
falling hair and dandruff. Science 





combined with common sense. No 
drugs or electricity. A postal brings 
illustrated booklet. 


Modern Vacuum Cap Co, 


Denver, Colo, 


400 Barclay 
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Our Silent Partners 
(Continued from page 118) 


world over the animal one, we, as animals, 
can afford to ignore in the light of the havoc 
that we have worked on plant life for the 
purpose of agriculture. 

Plants that survived the difficulties of 
escaping from the sea, that fitted them- 
selves successfully into all the climatic 
vicissitudes of half a billion years, have 
yielded, at last, to the spirit of man. Man 
has made over, in large degree, the vege- 
tation of the world. Some plants, such as 
the forest trees, he has removed bodily 
from millions of square miles. He has 
put other plants in their places, merely 
because he happens to like them better or 
because he needs something that they pro- 
duce. An obscure grass, for example, that 
grew sparsely on the mountains of Lebanon 
twenty or twenty-five thousand years ago 
now grows all over the world. It occupied 
nearly 100,000 square miles of the United 
States last year. The name of it is wheat. 


Man Has Created Some Plants 


This is man’s doing, not Nature’s. Who 
can say where it will stop? Man, as we said 
last month, has entered even into the realm 
of evolution. He has created plants that 
Nature never thought of. This may be, 
indeed, the solution of the pressing prob- 
lem of human food. 

Agriculture is not only the most ancient 
art, it is the art conducted most completely 
in the antique fashion. Plowing, for ex- 
ample, is still in all essentials, except labor, 
exactly as it was 6000 years ago. We know 
very little of the real chemistry of the soil 
or of the things, chemical and biological, 
that happen inside the bodies of growing 
plants. As the scientists learn more of these 
things, we may be able not only to induce 
two plants to grow where but one grew 
before, but to procure from one plant twice 
or three times or 10 times as much food as 
it is accustomed to yield. We have already 
done this for many grains and fruits. Com- 
pare, for instance, the wild apple and the 
cultivated one. 

There is the possibility, too, that we may 
be able to duplicate artificially the process 
of photosynthesis by which plants use sun- 
lightto make food, an enterprise upon which 
a committee of distinguished American 
scientists is now engaged. Success in this 
would make animals independent of plants 
for the first time. 

It may happen so; it may not. We can- 
not foresee. But one thing we may be sure 
of: the problem of human food must be 
solved somehow. Life has overcome too 
many difficulties in the past to be dismayed 
in the end, by this. 


q Next month—Matter and Energy— 
What atoms are and why they are 
the great potential source of power in the 
universe—How science is attempting to 
harness this power. 


FOR FURTHER READING 


AMONG good books on plant life is ‘‘The Living 
Plant,’’ by W. F. Ganong (Henry Holt and Co., 
New York, 1913). An excellent short account of the 
evolution of the plant kingdom is ‘‘The Evolution of 
Plants,” by D. H. Scott (Henry Holt and Co., 
New York, Home University Library, 1911). The 
scientific student will find an excellent summary of 
modern researches and many references to further 
literature in ‘‘Plant Physiology,’’ by V. I. Palladin, 
Second American Edition, edited by B. E. Livingston 
(P. Blakiston’s Son and Co., Philadelphia, 1922). 


NOTE: The photograph of the ancient 
Babylonian tablet, published in the 
Augus: chapter of the series, should 
have been credited to the University 
Museum, University of Pennsylvania. 
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Carries Great Messages Around the World 


HAT statement adequately expresses what is perhaps the greatest 

influence of radio in developing and bettering Sanam fnal 

interest, not only between the people of one community, of one 

* country, of one state, or even a single nation, but between all 
nations and all peoples of the world. 

Be these messages from government leaders—from the heads of 
the world’s greatest educational institutions or from those who stand 
foremost in the arts of the world—they will serve to bring the human 
race into closer contact. 

In the past ty eat orators and writers, famous poets and musicians 
have swayed the destinies of nations, and have been instrumental in 
the rise and downfall of mighty empires. 

In the future these same influences of similar great minds will, through 
radio, create a better understanding and a greater fraternal spirit be- 
tween the people of the nations. 

It is the vacuum tube that has made possible this broad and far- 
reaching application of radio telephony, and that plays the most im- 
portant part in the operation of your receiving set. 
~ Cunningham Vacuum Tubes, standard for all makes of receivi 
sets—built by one of the world’s largest manufacturers with unlimi 
resources—are the product of years of manufacturing experience and 
the creative genius of the engineers of that great scientific organization, 
the Research Laboratory of the General Electric Company. 


Cunningham Radio Tubes 


C-301A—6 Volts % 
amp. Suge. .-.. $6.60 
Jolts .06 

























Patent Notice : jei'ty'beients dated 11-7- 





C-299—3 05, 1-15-07, 2-18-08, and others issued and pending. 
amp. Dry Battery Li d for ar , experimental and entertain- CUNNINGHAM 
i Bae 6.60 ment use in radio communication. Any other use will National 
C-300—6 Volts Gas be an infringement. Tube Week 


Content Detector... 5.00 
C-11—1.1 Volts .25 

amp. Dry Battery 

Det. and Amp. Spe- 

a 6:50 
C-12—Similar to C-11 

with Standard Base 6.50 


Home Office 
248 First Street 
San Francisco, Calif. 


September 24 to 
October 1, 1923 


Gore 

VAS * $5000 in Cash Prizes 
to Radio Dealers 

154 West Lake Street 

Chicago, Nlinois 


30 Church Street 
New York City. N. Y. | 








Easy Now to Keep Your 
WINDSHIELD CLEAR 
in Rain, Fog or Storms 


A mysterious new liquid, which can be put on wind- 
shield in 30 seconds and gives a lasting transparent 
surface now enables every motorist to see clearly 
through the glass, regardless of weather. FREE. 
Simply send name for absolutely free sample. | 
Alexa: Laboratories, Dept. 6, Kansas City, Mo. 


n ) Diamonds Here at | 
& =n SAY. 60% of Market Price 


The Buys of a Lifetime _ 
tasvar hare ws edtng suck tarts ex we de po amp 


with prevaili: . now at rock-bottom even 
in regular et. Yet ours are but 60% of market prices. The 
opportunity of a lifetime. Buy now—the trend is already =z 
wards. but, our diamond prices are based o Seat 

. monds left On our hands for a fraction of their value. 


Why Pay Full Prices 


Costs Nothing to See 


mese and 35 other subjects which Universi 
‘gives by mail. crunall adie tee 
lor degree may be begun at any time. 


The Guiversity of Ch 
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Wreck survivors 
tell how tobacco 
kept them going 


When food and water gave out 
on third day, they smoked 
until rescued 





Perhaps they were only pirates of the 
sea. Nevertheless, they were very much 
human beings when they found themselves 
miles out to sea adrift in an open boat. 

With two days’ supply of food and water, 
they confidently expected to be rescued in 
plenty of time. But when the third day 
passed and no friendly sail appeared on the 
horizon, it began to look like a case for 
Davy Jones’s locker. 

One of the victims, crazy with thirst, 
suggested that they divide a bottle of 
iodine and end the agony quickly. 

“The tobacco hasn’t giyen out yet,” said 
another. “‘Let’s stick it out a while longer.” 
And they did. 

Late in the afternoon of the fifth day a 
tramp schooner saw their distress signals 
and came valiantly to the rescue. 

“The only thing that kept us going at 
all was tobacco,” one of the survivors 
admitted when he was safely deposited on 
dry land —- 

Pipes filled with Edgeworth probably 
have no more soothing effect than pipes 
filled with other tobaccos, but most Edge- 
worth smokers feel that they need Edge- 
worth to get complete pipe satisfaction. 

If you have never smoked Edgeworth, 
send your name and address on a post- 
card to Larus & Broth- 
er Company. They 
will be glad to send you 
free samples—generous 
helpings both of Edge- 
worth Plug Slice and 
Ready-Rubbed. 

Smoke a few pipefuls 
and judge for yourself 
whether or not 
you wish to be- 
come a perma- 
nent member of 
the Edgeworth 
Club. 


Edgeworth is 
sold in various 
sizes to suit the 
needs and means 
of all purchasers. Both Edgeworth Plug 
Slice and Ready-Rubbed are packed in 
small, pocket-size packages, in handsome 
humidors holding a pound, and also in 
several handy in-between sizes. 

For the free samples, kindly address 
Larus & Brother Company, 59 South 21st 
Street, Richmond, Va. If you will also in- 
clude on your postcard the name and ad- 
dress of your regular tobacco dealer, your 
courtesy will be appreciated. 

To Retail Tobacco Merchants: If your 
jobber cannot supply you with Edgeworth, 
Larus & Brother Company will gladly send 
you prepaid by parcel post a one- or two- 
dozen carton of any size of Edgeworth 
Plug Slice or Ready-Rubbed for the same 
price you would pay the jobber. 







J 
Lay 
ville tvs 


AUYRIIBE 





. =. T,. 1 





Plug Switchblock Gives Easy ' 
Control of Radiophones 


HE radio fan who prizes neat and un- 
usually efficient apparatus will find the 
switchboard illustrated an excellent means 
for controlling the connections of his loud- 
speaker and telephone headsets. Five pairs 
of phones and a loudspeaker can be plugged 
in or out at will without changing any con- 
nections. 

The base is a 4/;5 by 4 by 5 in. composition 
panel. The connectors are 12 pieces of 5¢-in. 
brass rod. The head of each is % in. in 
diameter and 34 in. deep, with a threaded 
stud.or a separate stud provided, as shown, 
from a length of 10/32 threaded rod. It is 
just as well to mount these connectors first 
on a wooden templet the same size as the 
composition panel. Place the connectors 
so that there will be 1/1¢-in. clearance be- 
tween the units of each pair, and \ or 14 


COMPOSITION PANEL~ “BRASS STRIP TO.MOLD, |. 
4 «5 « Ke Y 7 
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How the switchblock is laid out, and 
the plugs and connectors are made 


in. between the pairs. When the studs have 
been locked tight with nuts, drill 14-in. 
holes between and through the heads of each 
pair, as shown. A piece of brass 34 by 54 by 
47% in. should also be drilled with the same 
size holes to hold the plugs when not in use. 

The plugs should next be turned, as in- 
dicated, to be a snug yet not too tight:a fit 
in the 14-in. holes. A slight taper is desir- 
able. Hard rubber handles about 3;-in. in 
diameter and 5% in. deep should be prepared 
for the plugs, but not fitted to them until 
they have been nickel plated and polished 
at a plater’s or jeweler’s. 

While this is being done, use the wooden 
templet for marking and drilling the -om- 
position panel. Drill holes for the biz ting 
posts, bevel the edges, and give a satin 
finish with fine emery paper. The nickel- 
plated parts are then attached and the hard 
rubber handles fitted to the plugs. 

The connections are made at the back, 
as shown by the dotted line, and the panel 
can be fastened to a hardwood block, re- 
cessed to take the projecting nuts and wires. 
The edges of the block should be polished. 

In use, the loudspeaker and telephone 
are connected with the various binding 
posts and the receiving set is connected 
with the terminal binding posts. To plug 
in the loudspeaker or any particular pair of 
phones, simply remove the plug from be- 
tween the corresponding connectors and 
place it in the holder.—LESLIE GREEN- 
SLADE, Hamilton, Ontario, Can. 





AN EASILY made reviver for keeping waxed 
floors in good condition is composed of 
turpentine, vinegar, and sweet oil in equal 

If applied once a week, it will keep 
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parts. 
| the floors in good condition. 








to call on garages, stores, fac- 

tories, schools, hotels, homes, 

auto owners and demonstrate 
and take orders for new 


SUPER 
FYR-FYTER 


Approved by Under- 
writers, makes spectacu- 
lar demonstration. Sells 
easily. 

Blaik made $59.60 first 
week. DePries has aver- 
aged $7,000 per year for 
last 3 years. We can train 
you, without cost, so you 
can do as well or better. 
No experience necessary. 
Write at once for free 
details showing how you 
can earn $2,000 to $10,000 
a year. 


THE FYR-FYTER CO. 
(014 Fyr-Fyter Bidg., Dayton,O. 
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GEM RUBDER COMPANY * 
Dept. 441 1315 8, Oakley Bivd., CHICAGO, ILL, 
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Make $75.00 a week and up, selling 
our fine made-to-measure, all-wool 
suits, direct to wearer. Biggest values — 
positively sell on sight. Biggest commis- 
sions paid in advance. We attend tode- 
livery and collections, 6x9 swatch sam- & 
ples—over 100 styles all one price—furnished Ba 
FREE. Part or full time men write at once. jj 


W. Z. Gibson, Inc.,161W.Harrison St.,Dept-X-25, Chicago 


You Can Save $3522 


Recover it 
Se urself. 
$ A and ‘tom tail 
ParcelsPostpaid Mmodcie, Roof 
and quarters sewed together, with rear festennen, 
welts and tacks, complete. Anybody can put it 
on. Give name, year, model number of your car. 
Catalog FREE. 


A wanted, 
LIBERTY TOP& TIRE CO Dept.E8 Cincinnati,O, 


SEND FOR THE INTERNATIONAL CATALOG 


Our net price list. 
Full line of 
ot bodies 


and accesso- 
ries for Fords 














FOR FORD—Prices from $27.86 up. 
One Pro 


consumer direct—Pay only fit 
INTERNATIONAL BODY WORKS, 914 W. Ohio St., Dept. 8, Chicago, if 
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Ingenious Gun Rest Simplifies 
Testing Rifle Sights 


paged sportsman occasionally wishes 
to test the accuracy of his rifle sights. 
In doing this easily and quickly, the gun 
rest illustrated is a distinct aid. It reduces 
the ‘human element” to a minimum, and, 
by using it for several shots, the grouping 
on the target will show up any marked de- 
viation to right or left, or high or low. 

The standard for the rest is a well-built 
sawhorse, the legs being mortised into the 














How the gun rest 
is made and used 
to adjust _ rifle 
sights accurately 











4 by 4 in. saddle at an angle. On the for- 
ward end of the horse an upright is dove- 
tailed, so that it will slide as required, and 
at the same time be quite rigid. The upper 
end of the upright is notched to receive the 
gun barrel. 

Just back of this upright an adjustable 
beam is hinged and into it is dovetailed a 
second upright, also notched to support the 
gun. Near the end of the horse is an ad- 
justing screw for raising or lowering the 
hinged beam when sighting the rifle on the 
bull’s eye.—LEROY W. HUTCHINS. 


Changeable ‘‘Note’”’ for Milkman 


‘To addition of a revolving indicator 
to a milk-bottle box makes it unne- 
cessary to write notes to the milkman when 
extra quantities of milk and cream are de- 
sired. The wooden roll, made from an old 
curtain pole, is mounted so as to revolve 
easily near the top of the box. A wooden 
disk, about 3¢ in. thick, cut from the same 
curtain pole, is fastened tightly to one of 
the pivot screws on the outside of the box. 


"WOODEN BOX 


\\ + METAL OR 
CARDBOARD 
SHIELD 


WOODEN 


















«sae 


STRING DISK -~ 


SCREW ~ 











A revolving indicator takes the place of 
scribbled orders 


Several holes are drilled through this disk, 
and one hole for indexing is drilled into the 
side of the box, so that a peg may be used 
to fasten the disk in any of its positions. 
The roll itself is covered with a sheet of 
white paper on which the desired orders are 
lettered with waterproof drawing ink, one 
order corresponding to each index hole. A 
mat cut from galvanized iron, tin, or even 
cardboard is fastened to the box to serve as 
a frame for the roll.— Kari L. MARTIN. 


our 


‘Greater Sel ag 
rs 


Never 


ID you ever feel that 
you were being di- 
rected, at a crucial 
moment, in an important 
task, or when making a momentous 


decision, by some intelligence and power 


vastly greater than yourself? 


Did your heart ever grow sick of the 
daily grind and the dull drab prospect of 
all the days and years ahead? And then 
did you experience an inspiring flash of 
thought, amounting almost to whispered 
words, that a higher, nobler and. happier 
life was possible to you—that it was 
within your power to make your life any- 
thing you wanted it to be? 

If either of these experiences ever came 
to you, did you wonder whence the inspira- 
tion came? It was your Greater Self whis- 
pering to you, and urging you on to be- 
come and achieve the things you wanted 
to become and achieve. You actually have 
a Greater Self. It occupies four-fifths of 
your brain. It never sleeps. It built your 
body from the beginning, and still sus- 
tains, repairs and renews it. It is your 
God-Mind. It is timeless, and changeless, 
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and deathless, and abundantly able to 
give you every desire of your heart. 

Although I am actively engaged in high 
judicial work, I have found time to pre- 
pare a personal manuscript message en- 
titled ‘‘Realization,” which has introduced 
a great many men and women to their 
Greater Selves, and since that introduc- 
tion they have healed themselves of stub- 
born diseases, come into possession of 
the things they desired, succeeded abun- 
dantly in business and professional life, 
attained love and happiness, and come into 
a calm peacefulness of mind wh‘ch passes 
understanding. I will be glad to send you 
a copy of “REALIZATION” fully post- 
paid and 


Absolutely Free of Charge 


if you will merely fill out and mail to me 
the coupon at the bottom of this column. 


DANIEL A. SIMMONS 


DANIEL A. SIMMONS, 
Law Exchange Building, 
Jacksonville, Fla. 

I accept your offer to send me free and postpaid 
a copy of your personal manuscript entitled “Reali- 
zation,’”’ with the understanding that I thus incur no 
obligation of any kind whatsoever. 


JACKSONVILLE, FLORIDA 
Name oc oe 60d) eared lesan ie tape ne eee 
Street or RED «iio 0s ois poet incase ele eee 
ORG os 2) sated aca ORO his cis Race P. S, 10-23 























Learn Near Home 
at Moler College 


You have right close to you 
a fine equipped and directed 


New High Paid Profession 


of Scientific Barber 
Moler System Graduates Earn Big Money 


Many Moler System graduates own their own fine 
businesses and earn from Five to Ten thousand 
dollars a year. Modern, scientific barbering as taught 
by the Moler System gives you a profession that enables 
you to earn from Fifty toOne Hundred Dollars a week 
within a few months of the time you start to learn. 





Moler-College. Pick out near- P ° 
car cae andl walde te ee th Be Your Own Boss. You methods including the 
157 Third Ave New York, N.Y can own your shop and be__ electric hair-cutter, me- 
; cm i independent with a very chanical massage, scien- 
105 S. Wells St. Chicago, Ill. 
810 N. 6th St. St. Louis, Mo good income, We will tific treatments and girls’ 
obo by! yp meenten gs equip your place for you hair bobbing. There are 
215 Huron aa. Cleveland, io on easy terms, special courses also on 
1799 ith St post, HA: | The. Miolor Syeisie- hes tO eee 
110 S. 14th St. Omaha, Neb. | shown thousands of men Learn About This New 
teen Milvashee, Wis. a sure, easy to learn way _ high paid business. We 
192 Marrietta St. Atlanta, to make good money in a will tell you how to earn 
mg ag Memphis, _ clean, carefree business. eg a _— 
ama Dallas, you how to get the bes 
L 4 pabwed ive. Saapien, Fons Hotels, Office Build- city jobs or equip your 


727 St., San Antonio, Texas 
198 Queen St., E. Toronto, Ont., Can. 


Mail Coupon for full In- 
formation on this high paid 
profession with. Free Booklet C 








ings and individual shops 
call for well dressed, well 
paid men to run them. 
The Moler System teaches 
you the latest scientific 


own shop. Call or write 
today for our freebooklet C 
at branch nearest you as 
listed here. Use the cou- 
pon below. 
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Moler System of College 


ee 2) pleat Bereta: <oresy aman (Write Nearest Branch) 


Please send without obligation your FreeBooklet C 
and full information, 





aa geet Special to Moler Post Graduates 


| and benefit by our National Advertising 


Our Post Graduates may become part 
of our System after completing, use our name, 


educating the public to Moler Post Graduate 
Service. 


Moler System of Colleges 


33 Branches 
Address nearest in above list 
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' An Easy Way to Learn 


PHARMACY 


AT HOME 


Graduate pharmacists are always in 
demand. The work is interesting and 
pleasant and salaries are good. Many 
young men open drug stores of their own 
and become independent. 


There’s an easy way to learn pharmacy 
right in your own home in spare time, 
without losing a day or a dollar from 
your present work. 


The International Correspondence 
Schools course in Pharmacy supplies the 
knowledge which it will be necessary for 
you to have in order that you may pass 

| your State Board Examination. 


Just mark and mail the coupon printed 
below to the International Correspon- 
,dence Schools, Box 7658-C, Scranton, Pa., 
‘and full particulars about the Pharmacy 
Course or any other work of your choice 
will come speeding to you by return mail. 


ome ae oe = TEAR OUT HERE me — — — —- 
{| INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 7658-C, Scranton, Penna. 

Without cost or obligation on my part, please send me 
full particulars about the subject before which I have 
marked an X in the list below:— 

TECHNICAL AND INDUSTRIAL COURSES 
Civil Engineer 
Surveying and Mapping 
Foreman or Engineer 






Work 
and Poultry 


Steam Engineering 
Gas Engine Operating 
Engineering Airplane Engines [] Radio 
Architect 
Engineer Contractor and Builder 


Draftsman 


Architectural Draftsman 
Shop Practice 


Concrete Builder 



































Positions Structural Engineer 
BUSINESS TRAINING COURSES 
Salesmanship )Business Management 
Advertising Industrial Management 
Better Letters Personnel Organization 
Foreign Trade | jTraffic Management 
Stenography and Typing|JBusiness Law 
Business English _JBanking and Banking Law 
Civil Service LA taney (including C.P.A.) 
_JRailway Mail Clerk [JNicholson Cost Accounting 
LIC School Subjects_] Bookkeeping 
High School Subjects ‘JPrivate Secretary 
llustrating _JBusiness Spanish French 
I saan oe ee LE Ls sa dsccnbueanidécvakbeséeuesbonscessebas 
ER: CET SE eC ee ee 
Bis eaciistes caps ocerbuphascisdevssoneh’ SR Cae er Bee 
Oseupation... 





Persons residing in Canada should send this coupon to the 
International Correspondence Schools Canadian, Limiteds 
Montreal, Canada. 





MONTHS 








JATAHALE, PRICR 
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Home Workshop 
Chemistry 


Simple Formulas that 
Will Save Time 
and Money 









Cc MENTS and glues can be used for the 
most diverse purposes in the home 
workshop. Some are water resistant, others 
fireproof, and others useful for joining 
either similar or dissimilar materials. 

An effective cement for many substances 
can easily be made by soaking one part of 
glue in an equal quantity of water. The 
glue is removed before it has lost its primi- 
tive form, and the swollen mass is then dis- 
solved in one part of linseed oil with the aid 
of heat until a jelly is formed. This joins 
wood tightly and is practically waterproof. 

Finding that the continual reheating of 
glue is often troublesome, especially if small 
quantities only are required, I make a simple 
liquid glue. Although not as strong when 
dry as a glue especially prepared for a given 
piece of work, it serves the purpose about 
as well, especially for the small jobs that 
constantly require attention in every 
household. 

One part of sugar is dissolved in three 
parts of water, and 
for each tablespoon 
of sugar used, 14 tea- 
spoon of burnt or 
slaked lime is added. 
The solution is then 
slightly heated, not 
boiled, and, when 
cold, decanted from 
the sediment, which is 








thrown away. Dry 
carpenter’s glue is Mixing glycerin- 
dissolved in the liquid _litharge cement 


by putting in a few 

small pieces first and adding others until 
the glue has a syrupy consistency when 
cold. Should it become too thick, a little 
more of the sugar and lime water is added. 

This is ‘a fine glue for ordinary small jobs 
and suitable even for delicate inlays if 
gelatin is substituted for the carpenter’s 
glue. It then becomes a transparent, col- 
orless mucilage. 

A glue that has received much attention 
lately, because it is widely used in aircraft 
work and automobile body construction, 
although a glue that even the ancient 
Egyptians used for their remarkably en- 
during cabinet work, consists largely of 
casein. Casein, which is nothing more than 
the curd of milk, can be obtained by 
slightly warming fresh milk to which a 
little acetic acid has been added. The pre- 
cipitate is ‘filtered through a cloth and 
washed. One part curds to four parts of 
water are stirred together until no lumps 
remain; a little ammonia is then added and 
the glue is placed in a pan of hot water and 
thoroughly stirred. It can be used cold like 
any mucilage. 

A cement of glycerin and litharge is so 
hard that it can be removed only by being 
chopped out with a chisel. A pound of 
finely ground dry litharge is thoroughly 
stirred with 11% oz. glycerin, or in similar 
proportions. Use as soon as mixed, first 
rubbing a little viscous glycerin over the 
surface of the materials to be joined. The 
job must be finished within 15 minutes, as 
the mixture solidifies after 20 or 30 min- 
utes.—ERNEST BADE, Ph.D. 


/Bar Cap \ 


i ' Cover the} 
Ears | | 





Radio Head Sets 


are equipped with far caps that cover the 
. ears—excluding outside noises. 

This means that the user can enjoy listen- 
ing without the irritation of being disturbed 
by every little noise in the room 

Stromberg-Carlson Head Sets are preferred 
for other reasons:— 


The receivers are layer wound and layer 
eeeee—to stand up under high plate 
voltages. 

The adjustment rod telescopes and 
therefore does not catch the ladies’ + hele. 

The receivers are balanced as to volume 
—both ears get the message. 

Order Stromberg-Carlson apparatus 
through your electrical dealer or write for 
circular No. 1029-PS. 


Stromberg-Carlson Telephone Mfg. Co, 
Rochester, N. Y. 











Warren Radio Loop, 
Cut Away to Show 
Construction, 


Adds ‘these RADIO 
Advantages 
to Your Set 

Sharper Tuning able 
One tuning adjustment— $m mee, f ‘ight, compact. 
no others needed. eal’ for porta 

mobile sets. 
Directional be 5 Range 
Receives signals strongest of Frequencies 
Selective On single coil. 


Small re-radiative effect. 
Picks out just the sta- Fine for regenerative cir- 
tion you want to hear. cuit. 
A TYPE FOR EVERY SET 
Type-A-737 on TeOmetered 6 inches og n-directional $10 
'ype-A-723 2000 meters) 6 square—non- 
Type-B-2537 


2 
7 (o00- 700 meters) 18 inches square—directional 20 
Type-BL-2520 (200. meters) h coil 


mountin ng, 18 inches square—directional _. $25 
Send for Bulletin U-102 


V-DE-CO RADIO MFG. CO. Dept. 0, Asbury Park, N. J. 


inches 
































“LIGHTING FIXTURES” 


Ready to hang. 
Direct from manufacturers, 
Completely wired including 
glassware. 
Send No, 24 and 
Sct Sie ° 


ERIE FIXTURE SUPPLY CO. 
Desk A, Erie, Pa. 
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WE TEACH 
COMMERCIAL 


ART 


Meyer Both Com \pany, the largest 
Commercial Organization in the 
World, offers be unusual opportunity for 
practical training, based upon twenty-three years 
of success. This nationally known organization 
each year produces and sells to advertisers over 
15,000 commercial drawings. Meyer Both instruc- 
tion is the difference between successful fact and 
experimental theory. This well paid profession equally open 
to men and women. Home a sory 


Get Facts Before You Enroll in Any School 


Ask the Advertising Manager of the leading news- 
in your city, Da ay nited 








tt Of A: 
Michigan Ave. at 20th St., Dept.3SCHICAGO, ILL, 
Note—To Art and Engraving Firms: Secure 
tical artists among our graduates, Writews. 





You, Too, Can Play the 


HAWAIIAN GUITAR 


HJiust as the Natives Do 


After Your FIRST LESSON 
\You Will Play “‘ALOHA”’. 
'We Guarantee That— 


Our method is so simple, interesti 
and appealing that you —— in ~~ 
first lesson to learn the f: a= 
waiian Folks Song “ALOHA”. T Think 
pated on you jill be when. you 
surp your frien in 

the fascinating  Hiawalion Guioe “d 
just as the natives dol 


Only Fo Four ur Motions— 
and Y Quickly 


Ina Hr rn tema pine e four motions necessary to 
-af 
Bris weird w that — yanort ¢ Eberiod: of practice and zou will have emastared 
iloedios Guitare Decessary picks, stel ber etc. Soenas. 
No ae tie Musical 


jecessary 

If you never you 

8) izhtest Eases easieee Sere eat baer ieee 
la: lar ty Donk b tbe a yost etl ba ‘listen- 


to topla this nee TO 
terest among your 








of our remarkable FREE Hawaiian Guitar Of; 


simply write; "Ye nterentod --but do it toda F a4 a3 


First aestlion Conservatory 
of Music, Inc. A Beautiful 
Desk 46 = 233 B'dway Wa LW ele] i] 
Guitar 
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Armstrong 
Regenerative 


Receiver 


Hjomneed under Armstrong 
U.S. Patent No. 1 "318,140 149 


The low cost of this set 
together with its sim- 





Rermerly -eatled plicity makes it the 
preference of thousands 
Crosley Model V PS radio enthusiasts. A 


range receiver. 
Stations from coast to coast heard distinctly. An ace 
two-step amplifier in connection with this set at $20 
makes use of loud speaker practical. Has Crosley Mul- 
tistat, which permits use of any make tube. Write for 
your copy of “Simplicity of Radio’’—its FREE. Ask 
your dealer to show you this set. 


THE PRECISION EQUIPMENT COMPANY 


Powe. Cros ey, Jr., President 
1017 Vandalia Avenue Cincinnati, Ohio 























An easily understood explanation of 
Radio written by Powel Crosley,Jr., 
President of Crosley Mfg. Co., 
Cincinnati, and The Precision 
Equipment Co., Cincinnati. 
a Write today for this Booklet. 
I CROSLEY MANUFACTURING CO. 
“ 1017 Alfred St. Soctenett, oO. 











[$50 to$100 aWeek 





—and much more ao Sina pnte gy Siang of xy HN Poet 
anon demonstrating and eelling— 


AiR-GAGE Fg: Boren 
Souctenen taro ferieey Woes bows ozone west 


PAUL RUBBER CO. Salisbury, M. C. 


ro S| Ww ry ——_ | 





Making Wheels for Coaster 
Wagons and Teacarts 


SET of wheels for a homemade coaster 

or toy express wagon, or even for a 
teacart, can be built quite easily by the 
method illustrated. The steel or iron hubs 
are turned up with double flanges, the 
width- of the space between the flanges 
being equal to twice the thickness of the 
wood that is to be used. For small wagons 
and teacarts 34 in. is thick enough. 

For light axles 14-in. square iron is used, 
the journals. being turned to 7/16 in. in 
diameter. 

The wooden part of the wheel is made 
by using 4 pieces of dressed lumber, 


Mf ttlitig te, 





peuee Tha 





These excellent substitutes for small 
commercial wheels are made mainly of 
wood with metal hubs and _ tires 


pieces to a side. The grain of one pair 
should come at right angles to that of the 
other. Small rivets or bolts are used to fas- 
ten the hub and wood together. _The 
wooden parts are also bolted together 
around the rim with )-in. screws and nuts, 
and -the wheel finished either by turning 
or by sawing carefully to shape and filing. 

A tire of 4% by % in. iron is slipped over 
the wheel and fastened with a few sprigs or 
nails. The wheels can either be left solid 
or have large holes bored through them, as 
shown.—J. R. 





Fan Motor Runs Emery Wheel 


O HOME worker need be without a 
motor-driven emery wheel, at least 
during cool weather, provided he has an 
electric fan. The fan can be removed and a 
small wheel attached directly to the motor 
shaft by means of what is known as a “‘jew- 
eler’s chuck.” Small wheels can be ob- 
tained at any hardware store, usually for 
about $1. The softer grades of wheels, de- 
sirable for sharpening the finer tools, such 
as chisels and knives, can generally be had 
at any jeweler’s supply house. 

If it is desired to make a chuck, as in the 
fan motor grinder illustrated, use a piece of 
brass or other 
pipe, about 1% 
in. long and of 
a diameter to 
fit snugly over 
the motor shaft. 
Next obtain a 
machine screw 
that will fit in- 
side the pipe and 
cut off 1% in. 
Slide the cut end 
halfway _ inside 
the pipe and sol- 
der it securely, 
being sure that it is properly centered. Then 
solder a large iron or brass washer against 
the end of the pipe to serve as a flange, 
and make a heavy fillet of solder to rein- 
force the joint. Fasten the pipe to the shaft 
with a setscrew and hold the wheel on with 
locknuts.—J. G. PRATT. 

















Using a fan motor 
as a grinder 
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Earle E. Liederman 
as he is today 


Pills Never Made 


Muscles 


Wishing Never Brought 
Strength 


O one can paste muscles onto your arms and 
N shoulders. If you wish a strong, healthy 
body, you must work for it. And if you 
don’t have one, you are doomed toa life of misery, 
Modern science has taught us that we must 
keep our bodies physically fit or our mental pow- 
ers will soon exhaust themselves. That is why 
the successful business man resorts to golf and 
other active pastimes. 


Examine Yourself 


Do you have the strong, robust body which 
keeps you fit at all times to tackle the daily tasks 
confronting you—always looking for bigger 
things to do? Do you jump out of bed in the 
morning full of pep; with a keen appetite and a 
longing to enter the day’s activities? Do you 
finish your daily tasks still thrilling with pep and 
vitality? Or do you arise only half awake and 
go through a languid day? 


PEP UP! 


Don’t let it get you, fellows. Come on out of 
that shell and make a real he man of yourself. 
Build out those skinny arms and that flat chest. 
Let me put some real pep in your old backbone 
and put an armor plate of muscle on you that 
will make you actually thrill with ambition. I 
can do it. I guarantee to doit. I will put one 
full inch on your arm in just 30 days and from 
then on, just watch 'em grow. This is no idle 
boast. It’s the real works, A genuine guarantee. 
Come on now. Get on the job and make me 
prove it. 


Send for My New Book 


“MUSCULAR DEVELOPMENT” 
It Is Free 


This will show you some of my remarkable 
achievements. Sixty-four pages with dozens and 
dozens of full page photographs of myself and a 
number of my pupils. Read what they say about 
my system. Don’t take my word for it. This 
book will be an impetus, an inspiration to every 
red-blooded man. All I ask is the price of wrap- 
ping and postage—10 cents. Remember this 
does not obligate you in any way, so don’t delay 
one minute. This may be the turning point in 
your life. Tear off the coupon and mail at once— 
now, while it is on your mind, 


EARLE E. LIEDERMAN 


Dept. 1310, 305 BROADWAY, NEW YORK CITY 
=e es ol ee ee ee ee oe ee ee eee ee 
es! < Do oy mam 
0, 305 Broadway, New York City 
Bre et = enclose herewith 10 cents for which 
you are to send me without obligation on my part 
whatever, a copy of your latest “Muscular 


Development.” (Please write or print plainly.) 

NOMRC... usc coves cnceebepeeeene ss teeheeey Seana 
AGEs 2. ce ccc ccc crs vecccvosvccercssscaptese 
CUPS ins cit vine eee che hed aeeeneen State. ...+s- 
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tected the Elto light twin against the rreat- 

est cause of wear and breakage—the distor- 
tion and disalignment of the drive shaft due to 
striking under-water obstacles. In addition to 
safety-tilting, the Eltois protected with full float- 
ing type drive shaft construction—making shaft 
distortion or disalignment absolutely impossible. 
This exclusive feature, together with the fact that 
the Elto has double the bearing area ofany other 
lightweight outboard motor, and that its crank 
and Griveshafts are case hardened, finely ground 
and heavily plated, beyond all question gives 
the Elto the longest, trouble-free service life. 


"T'tee proves how well Ole Evinrude has pro- 


ECENT British Motor Boat Club Interna- 
tional Regatta on the Thames—one Elto 
entered against European and American 
outboard motors of all weights and horsepower, 


Elto wins first place—and 
in fastest time. 

Pacific Coast International Regatta—three mile 
coursein rough open sea. Elto wins first and second 
prizes against competitive motors of all weights 
and power. 


No obscure races these! Both important Inter- 
national events that prove beyond question the 
supreme speed of the Elto! 


The Elto is the most powerfullight weight motor, 
the lightest motor per horsepower. It starts as 
easily as striking a match because it has a big 
hot spark independent of cranking speed and for 
the same reason it can be slowed down to real 
fish-getting trolling speed. Rudder steering. No 
dangerous pivot turning! Tiller rope control from 
any part of boat. No shaky, vibrating steering 
handle. The only 3 H.P. light weight motor—a full 
extra horsepower over other lightweight motors, 
the needed H. P. for substantial boats—to buck 
wind, waves,currents andtides or sudden storms. 
Send for catalog—an enlightening 
booklet—not merely a picture book. 
Dealers and Demonstrating 


Agents wanted. Exclusive 
Gorrmeory- Write for Special 


Elto Outboard 
Motor Co. 
ite» 
actur: 
Milwaukee, Wis = 


prize for covering course 






























The Shipshape Home 
How to Do the Odd Jobs 

















How to 
Drive Screws 











BEFORE screws are 
driven in any but 
very soft woods, holes 
should be bored as 
deep as the shank of 


the screws. In hard woods, these first holes 
should be the exact size of the screws. Then 
a size smaller bit or drill should be used to 
the full depth of the screw or nearly so. 

Do not try to force in a screw by main 
strength. You may have the screw break 
off and give much trouble. Take it out and 


bore a larger or 
longer hole. 
Carry alittle 
soap in the ham- 
mer handle, as 
suggested last 
month in this 
column, and dip 
the points of the 
screws init when 
they are to go 
into hard woods. 

In common 
work, such as 





Countersinking in 
hard w 


making batten doors, some carpenters and 
many amateur mechanics hammer screws 


right through the battens. 


That is not 


good practice, since the work cannot be 
drawn up tight or the screw heads turned 


in flush. 


Many old screwdrivers give much trou- 
ble because they constantly slip while being 
used. This is because the point has been 
ground or filed at too sharp an angle. A 
screwdriver should have a very gradual 
taper toward the point, and the closer it fits 
in the slot of the screw, the easier is the work. 

Use a countersink bit for hard woods and 
put it in just the right depth for the size of 
the head of the screw used, and nd more. 
In all fine work, especially in fitting hard- 
ware to cabinets and furniture, and in fas- 
tening radio panels and the like, leave all 
the screws with the slots perpendicular. 
Space the screws carefully.whenever the 
choice of spacing depends upon you. 

A screwdriver bit for the brace is often 
useful, as it is a strong and speedy tool for 
large screws. If a large number of screws 
are to be driven, much time may be saved 
by using one of the many quick-acting 
drivers on the market.—A. E. ELLING. 

(Continued on page 125) 








ingenious, 


lished. 








Dollars for Ideas 


IN KEEPING your 

shipshape, you often hit upon 
time-saving, 
saving and money-saving ideas. 

If you will describe, in not 
more than 200 words, each of 
your ingenious keeping - the - 
home - shipshape methods, we 
will pay $2 for every one pub- 
Include a pencil sketch 
or photograph to illustrate the 
idea, if possible, and address 
your letter to the Home Work- 
shop Editor, PopuLar SciENCE 
Mon tu y, 225 West 39th Street, 


home 


labor- 
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We maintain the same high quality material and works. 


manship found on the most expensive batteries and still 


are-able to allow our remarkably low sale price by greatly — 


reducing our overhead and sale costs. 


‘WORLDS OF PERFORMAN CE”’ 


Thousands of users enjoy the dependable qualities of our 


battery. World battery owners “‘tell their friends.” This ig ~ 


our best proof of performance. 
READ SPECIAL OFFER BELOW 


Automobile Prices Radio Prices 
6 Volt. 11 Plate - $13.25 
Ford, Chev., Mitchell, Hup., 
Grant, Elgin, Velie, Saxon. 
S Volt. 13 Plate - $15.25 





2 Volt. - $5.00 


Overland, Buick, Reo, Paige, ube 
Hudson, Nash, Stude., Dort, (For W.D. ll T ) 
12 Volt, 7 Plate - $18.50 6 volt. 60 Amp. $10.00 
Maxwell, Dodge, Regal, Frank, i a 12.50 
Briscoe and Crow-Elkhart. | 6 ‘ 100 “ 14.50 
Give year and model of car > = tee 16.00 


SEND NO MONEY 


We ship C. O. D. subject to inspection, or will allow 5% 


discount for cash with order. Shipment made same day 
order is received. Save 50% on your next battery and get 
better service and longer life. Our written 2-year guarantee 


is your proof of satisfaction. Order today—now. 
SPECIAL OFFER 


Just clip this ad, maiit WORLD BATTERY CO. 
in with order, and we will 
automa, opt. 7 
pene ty heh ge - 1219 So. Wabash Ave. 
sow ee Se: See Chicago, III. 





Let me show you 

how tosave $40 to$200 

on the finest quality pipe ¢; 

or pipeless furnace ever Py 

made, id direct to you at 

‘actory prices—$59.95 and up 

Easy to install. Easy payments. 

Gack SS 2 Golivery. 

a appro test. ore 

than 300,000 pleased customers. 

Mail a postal or letter 

toda t my new Fac- 

tory-to-Family Bargain 
Book—FREE, 


781 W. Rochester Ave, 
ee ev levivewaus 


Direct to You 
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Your choice of the World’s best typewriters ft | 
Underwood Remington, Oliver—full aise, FREE 


late model, completely rebuilt and refinished 

d Prices smashed_to almost half. 
» Just send your name and address and we 
will mail our completo FREE CATALOG r 
proneid.fa itcolorss Wo alogs So Pfetal gay bees 
to- aes plan. Write NO iy tant lite: ema 
? INTERNATIONAL TYPEWRITER EXCHANGE 
177 N. State Street Dept. 10-4: Chicago, It 











“DON'T SHOUT” 


“T hear vou. Ican hear now as 
wellasanybody. ‘How?’ 
With THE MORLEY 
PHONE. I'vea pair in 
my ears now, but they are 
invisible. I would not know 
I had them in, myself, only 
that I hear all right.” 


The Morley Phone for the 


DEAF 





















New York. gto the ears what 
ee, ete 
can adjust It. ‘Sar one hundred thousand sold 
Write for booklet an: 
THE MORLEY 00., Dept. 797, 26 South 15th Street, Philadelphia 
2 \ 
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While other watch dealers are raising their prices, 
asking you for larger monthly payments, and mak- 
ing payment terms harder for you to meet, we are 
offe: 


ring you our new model Santa Fe Special, no 
advance in price, no money down, easier terms and 
smaller monthly payments. WE realize the war is 
over and in order to double our business we MUST 
give you pre war inducements, better prices, easier 
terms and smaller payments. 
Adjusted to Positions 
Adjusted to Temperature 
ye (ee to Isochronism 
Adjusted to the Second 
SSS _ Thin Model. All Sizes 
Without one penny of advance payment let us place 
in your hands to see, to examine, to inspect, to ad- 
mire, to approve, a real masterpiece in watch crea- 
tion. A Watch which passes the most rigid inspec- 
tion and measures up to the exacting requirements of 
the great Santa Fe way System, and other great 
American trunk lines. ‘ 
Page 12 of our Watch Book is of 
Special Interest to You 
Ask for our Watch Book free—then select the Watch 
you would like to see, either the famous Santa Fe 
Special or the 6 position Bunn Special, and let us 
explain our easy payment plan and send the watch 
express puoet for you to examine. No Money Down. 
Remember—No money down—easy payments buys a 
master timepiece—a 21 Jewel guaranteed for a lifetime 
at about half the price you pay for a similar watch 
of other makes. No money down—a wonder offer. 


SANTA FE WATCH COMPANY 
Dept. A&80 Thomas Bidg., Topeka, Kansas 
(Home of the Great Santa Fe Railway) 


‘A Letter, Post Card or this Coupon Will Bring 
My Beautiful Free Watch Book 
SANTA FE WATCH CO. 
Dept. A80 Thomas Bldg., Topeka, Kansas 
Please send me your New Watch Book with the 


understanding that this request does not obligate me 
in any way. 





























The very things you need. Latest 
styles. Factory -to- Family prices. 
Save big money. Furnish a room 
or whole home. Aslittle as $3 down; 
a year or more to pay. Also Pianos, 
Players, Phonographs. Cut out 
this adv.—write TODAY, for new 
“Larkin Book of Better Homes’’. 


Larkin CO uc. 


Dept. 1040 
BUFFALO, N. Y.Peoria 





BLUE . J 
wniteLuxite Diamond 
: If you can tll uf from a Diamond 


Send i Back/ 


ree 
B tiful full. 
SE with Luxite Diamet 
\ platinoid finish, free with ring. 


GARFIELD IMPORTING CO., 3839 ROOSEVELT RD. 


Dept. 280, CHICAGO 









BUCHSTEIN’S FIBRE LIMB 


soothing to your stump— 
strong, cool, neat, light. 
Easy payments, 








Braces 
for all 


Guaranteed 5 Years deformi- 


The Shipshape Home 
(Continued from page 124) 














Fitti To Fit a_ mortise 
itting lock in a door is a 
Mortise Locks problem that con- 

fronts at some time 


or other almost every 
home worker. It can be done quite easily 
and with perfect accuracy if the proper 
method is used. 
Even for one door it is advisable to make 
a pattern, as shown in Fig. 1, from a part 
of the cardboard container in which the 
lock was packed. If a number of locks are 
to be installed, a pattern is, of course, a 
great time saver. 
Next, locate the position of the lock by 
placing an escutcheon plate on the door. 
There is no standard height today, some 
authorities preferring a high handle and 
others a low handle. If undecided, arrange 
the escutcheon about 8 ft. above the floor. 
An inch or two either way will not matter, 
if it is desirable to place the knob so that it 
comes opposite the center of a rail or a 
panel. 

Place the lock pattern on the door and 
mark both face and edge. Bore holes for 
























CARDBOARD ‘DOTTED LINE 
_ PATTERN SHOWS DOOR 
FIG.1 x WHEN CLOSED 
a ‘ 
FIG.3 “ 
PENCIL 
LINE ON 
PLATE..- 
: 
‘ 
| ' 
’ 
' 
ca | 
Nae y 
| FACE. OF,’ 
| DOOR 
CENTER LINE JAMB 


How to lay out and fit the mortise lock and 
fits striking plate quickhy and accurately 


the handle and the top of the keyhole, using 
a l4-in. bit for the handle and a 5/16-in. 
bit for the keyhole. 

Draw the center line on the edge of the 
door, as shown in Fig. 2, and with an 11/16 
or 34-in. bit bore a series of holes the full 
depth of the lock. Place the holes as closely 
together as possible, and then clean out the 
wood with a long, narrow chisel and a wide 
one. Finish the keyhole with a compass- 
or keyhole-saw. Insert the body of the lock 
in the mortise and mark around the face- 
plate with asharp knife. Cut a recess within 
these lines sufficient to allow the faceplate 
to go in flush, as in Fig. 3. 

Next, take the striking plate and place it 
on the lock, as in Fig. 4, and make a pencil 
mark on the projecting portion of the plate, 
in line with the face of the door. Take off 
the striking plate, close the door, and 
make another pencil mark along the face of 
the jamb in line with the edge of the door. 

Now, place the striking plate on the 
jamb with the short pencil line on it in line 
with the pencil mark that has been drawn 
on the jamb, as in Fig. 5. This insures the 
striking plate’s being in just the right posi- 
tion, provided a mark has also been made 
to fix its height correctly in relation to the 
latch and lock. 

The striking plate is let into the jamb 
and nothing remains but to put on the han- 





Send for Catalog Today. ties. 
P. BUCHSTEIN CO., 113 6th St., S., MINNEAPOLIS, MINN, 











dles and screw the escutcheons in place. 
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ii Bis ele) i 
COURSE IN 
TWO YEARS 


YOU ARE BADLY if you lack 
HANDICAPPED HighSchool 


training. 
You cannot attain business or social 
prominence. You are barred from 
a successful business career, from 
the leading professions, from well- 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
ployers of practically all worth-while 
positions demand High School train- 
ing. You can’t hope to succeed in 
the face of this handicap. But you 
can remove it. Let the American 
School help you. 


FIT YOURSELF FOR A 
BIG FUTURE This course, 


which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
covers all subjects given in a resident 
school and meets all requirements of 
a High School training. From the 
first lesson to the last you are care- 
fully examined and coached, 


USE SPARE TIMEONLY 


Most people idle away fifty hours a 
™ week, Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
present handicap within two years. 
You will enjoy the lessons and the 
knowledge you will gain will well 
repay the time spent in study.. 


Check and mail the coupon NOW 
for full particulars and Free Bulletin, 


American School 
Dept. H-775 
Drexel Ave. and 58th $t., Chicago 
Ce ee eee re rd 
American School 
Dept. H-775, Drexel Ave. & 58th St., Chicago 


Send me full information on the subject checked 
and how you will help me win success, 
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Volume! Clarity!! Delight!!! 


with Kellogg Shielded Type Transformers 


ORRECT audio frequency amplifica- 
tion is important in the satisfactory 
operation of loud speakers. Proper ampli- 
fication (with KELLOGG transformers) 
results in a clear reproduction with mini- 
mum distortion and maximum volume. 
Kellogg transformers are designed to 
overcome any defects of existing types and 
to furnish the very best of amplification. 
They are built by the Kellogg Company, 
using magnet wire with the very best insu- 
lation, and of exactly the correct number 
of turns. The metal case is heavily enam- 
eled in maroon with a Kellogg Bakelite 
connecting rack. The laminated cores of 
silicon steel are correctly proportioned and shaped for the most effective 
electrical field. 
The primary and secondary binding posts are accessibly placed at 
the top of the transformers, and clearly marked so that there need be no 
error in connection. Every Kellogg transformer is thoroughly tested 


before leaving our plant and we guarantee the purchaser a product of 
exceptional efficiency. 





Kellogg Transformer 


No. 501—Ratio 414— to 1—$4.50 each 
No. 502—Ratio3 — to 1—$4.50 each 


KELLOGG SWITCHBOARD & SUPPLY COMPANY 
Chicago 
Columbus Kansas City Portland San Francisco 
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Your Own Radio 


Receiving Set 
= J the concerts, base- 
scores, market _ re- 
ports, latest news, bens 
as sent out by large 

stations. This | NEW copyright book “BRET 

CHEN RADIO SETS,” shows how to make INEXPEN- 
VE sets for receiving eames broadcastings. Sent, 


tpaid for 25c. Addre 
ponipai MACK Co., Dept. Ee. 9130 Baltimore Ave., Chicago. 




















Brings This 
Gers uine 


DIAMOND 








You BUILD 
YOUR OWN Radio 


with the Overland Circuit and the easy 
non-technical instructions ANYONE can 


for the Most in ’ 
sational Price Smashing “ hate assemble their own Radio Receiver. 


— netpar cee gl o ny Sa The Overland Circuit hee proven this 
Goldy Both side pierced modelof i8Karat Wehite 


oy th widen of ~ pen t with Gentine % «\ and has proven that it will 
lue Sapphire. Send Only $2.00 and ring 


ok, tee Bond accom- \ coms 2000 MILES 
ring. ie D. Days’ Free Trial— 
mpehancs: If Son te eat tuehen ake Soh Radius of 
8, your deposit will be refunded to you. No Red which assures abundant radio entertain- 


T N = i 
ape, No Delay—After trial, pay $5.55 a month ment regardless of where set is located. 


tl Price only $57. 50. Ring furnished 
leman’s mounting without extra charge. 
Free “espn sama Instruction Booklet and Complete parts for $ 
Watch and Sewelry Gotan “ie sens ee ee eo ee :50 


Day on everything from our > toe — 
MILLION DOLEAR STOCK Instruction Booklet only; containing peer alll and rere 
Address Dept. 865. for directions sent postpaid for 2. 


your copy today. Address a. Jackson 


ROYAL 2123s (VERara [) 


7 B 4 fj . & EQUIPMENT CORPORATION 
176 roadway NewYork 108 WEST 407m ST. NEW YORK,NY. 





128 POPULAR SCIENCE MONTHLY 





Craftsman Lamp for Library Table 
Is Easily Made 


CIMPLE in design and not difficult to 
make, the oak lamp illustrated below 
is intended for use on a mission or “craftg- 
man” library table. The shade may be of 
silk or parchment, or constructed of wood 
and stained glass in the home workshop, 
The lamp is proportioned for a two-light 
fixture. 

The base is a 714-in. square of 1 ying 
quartered oak, with a %-in. hole bored 
through the center. Another 3;-in. hole is 
bored, preferably with a doweling jig, from 
one edge of the base to meet the central 
hole. The base is then chamfered, the ends 
being finished first to avoid chipping and 
splintering. 

The post is 134 by 134 by 94% in. The 
center of one end is found by drawing diag- 


ZONE CHAMFER, 4) 
: f.. 
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Working details of the lamp with dimen- 
sions suitable for a two-light fixture 


onal lines between the corners, and a 3¢-in. 


hole is bored the entire length. The cham- | 


fers, which run out 23 in. from the lower 
end, are then planed accurately. 

The top is made by squaring a piece of 
54-in. oak to 244 in., sawing off the corners 
and chamfering the edges. It is bored with 
a 3-in. hole. The four braces are cut from 
stock 3% by 114 by 234 in. The curve is cut 
on a band or jigsaw, or with a coping saw, 
and the \-in. chamfer planed as indi- 
cated. 

All the parts should next be scraped and 
sandpapered. The post is fastened to the 
base by means of two No. 10 bright 24-in. 
wood screws, so placed as not to block the 
cord hole. The top is fastened to the post 
with glue and finishing nails, and the holes 
are plugged with stick shellac. The braces 
are glued in place. 

Any method of finishing may be used. 
Usually it is best to match as nearly as 
possible the finish of the table on which the 
lamp is to stand. The wire and fixtures 
may be obtained in any electrical store and 
will be found very easy to install.—KEN- 
NETH R. LAVoy, Hudson, N. Y. 





FEATURES FOR NOVEMBER 


How to make— - 


A combination library table 
and desk 

Atuned radio frequency unit to 
add to your present receiving set 

A Pullman play table for the 
children 

A galloping merry-go-round 

A better looking job, valuable 
shop kinks, and an unusual va- 
riety of workshop, “shipshape 
home,” radio, and auto articles. 
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Complete 


Rahe'’s 


git Training 





Insure your future at 4 price 





SUCCESS—does not require un- 
usual ability. It does require TRAIN- 
ING—CONCENTRATI 


Fa you ambitious 
men, here is a 


worth-while opportunity 
—get out of the poor 
paying job with no fu- 
ture, into work where 
the big money is made. 

The Rahe 





Auto & 


to do with SUC- 


thing and. SHCKING-TO-IT uadi Tractor Schools, the first cage ha MTHOROUGH  TRATNING 

Begin Right Now—Today! Get and largest in the world, i the hing way soday ts beCh tea 
into this tremendous Automotive make this real money-  {NG. ‘itouly TAKES YOU RIGHT 
with our JOB METHOD, Learn saving, income-increas- CA1-JOB-METHOD to get thie valus 


BIG MONEY for the ao /D 
MAN. RAHE training me 
Lanner with YOUR H HANDS oa 


NOT BOOKS. A REAL JOB at 
REAL PAY is waiting for you. The 
““RAHE WAY” PAYS. 


Ms C. CARMEIN. 


ing offer to you. 
Previous experience in 

the auto and tractor busi- 

ness is unnecessary. Thou- 


able training. Fy. you can step 
right into a big pay job in the 
unlimited pa ile sath 

Insure your future now — the 
RAHE WAY—it PAYS. 


J. H. McSWEENEY. 


sands of Rahe graduates, 


even ex-doctors and ex- lawyers, are to-day enjoying fine incomes. 
same for HALF PRICE if you act NOW. 


You can do the 


tose nents 200 1OO 


Remember this offer is good for a LIM- 
ITED TIME only. Hundreds of ambi- 
tious men have already taken advantage of 
this opportunity. Because of the fact we 
can only give proper instruction to a cer- 
tain number of men, we are forced to 
extend this offer for only a short time. 
Get your enrollment in now. 


LEARN BY DOING 


Our method of teaching is practical. 
You work in the best equipped schools in 
the country under personal instruction of 
experts by actual work on all various types 
of engines. You get a thorough knowledge 
of all parts of motor cars, tractors, and 
stationary engines. 


Rahe 7: Schools 





ACT TODAY 


We actually expect to turn men away 
in the near future. That is the reason we 
are giving you $100 for enrolling now. 
Mail the coupon to-day. 

Start now on your way toa better job— 
a more comfortable home with more 
pleasure. 


MAIL THIS COUPON TODAY 


Let us show you how you can get this 
valuable training in 8 short weeks and save 
$100. 


Ce ee re ee ee ee ee eee 


RAHE AUTO & TRACTOR SCHOOLS 
Dept. 2871 (Address School Nearest You) 


Without any obligation, send me your ae sims book and 
all information about your limited o 


(Print name and cay 





NAMI oo ccc s He Sigh oe ocddpicune severe tae 

Dept. 2871 ADDREGB G+ tufess Coo oh. 0 «Sib e esl 0 castes Sa 

CHICAGO Ninth and Walnut Pe: ene ea RE iat PA STATE.......... 

4445 Grand Blvd. CINCINNATI (The Rahe Schools have no facilities for colored men.) 
Gear Used 


With Air-Friction Carburetor 
And we guarantee all other cars nearly 
double present » power and flex- 
ibility, make hills on diffi- 
cult onlow. We carry modeleforany pear, 








m 
If your car is not men 
and 30 DA on it. 


17 Raymond Bidg. Dayton, Ohio, U. S. A. 





OUR "REGULAR" PACKAGE“ 


200 Sheets 
100 Envelopes 
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| StLouis Man Discovers 
New Kind of Heat! 


New Invention Does 
With Dirty Coal and Wood 


No more fires to build, bank or watch—no more dirty, 3 
heavy coal to carry and lift—no more clouds of ashes to 
breathe, or back-breaking scuttles to empty—no more 
heating problems—no more cold rooms in Winter—no 
more suffering from lack of quick fires in uncertain Fall 
and Spring—no more worries about coal shortages, poor 
quality or high prices since this Wonderful New Invention. 


3 Times the Heat of -<— 


by simply turning valve 






Every 
Heating Purpose 


1 need more Salesmen 
Agents and Distributors 


Here is your opportunity to ‘‘cash in” on this 
Nation-wide sweep of oil. Housewives every- 
where are clamoring for this amazing new 
Burner. Oliver.agents are making fortunes. 

F. W. Bentley, Eee mee eave, “Ye gods, some 
seller! I made $21 today.” Carnegie, So. 

» writes, ‘‘Making $1000 amonth.” A. 
M. Russell, Conn., TRvecaped $660 for last six 
months.” R. Berger made $258 per week. Mrs. 
Selder, Kans., made $100 a month, spare time 
only in her own home. 


I want men and women of every type. If you 
want to earn $40 to $50 a week in spare time, 
write me. If you oe give all your time as a 
salesman and want $200 to $250 a week, write 
me. If oo can swing a whole territory and 

to = 000 a year, wire me at my 
expense ‘for sales plan and how you can get an 
exclusive franchise for your territory. But act 
at once if i want to “cash in” on this great 
new fuel i 


Write b - aoa for sales Deny and free 
book “ Kind of Heat’’. Address 

ST innate B. M. Oliver, Presi- 
pad 3 at address shown above. 

















POPULAR SCIENCE MONTHLY 


Amazing 
Away 


Here is the amazing new kind 
of heat that has ended forever the 
days of woman’s slavery to house- 
hold drudgery. Why should any 
woman give her best strength and 
energy in endless back-breaking ser- 
vitude to a hot, mussy heater, cook 
stove or furnace? Why should any- 
one worry about coal shortages and 
high prices? No need for that now. 
The wonderful invention of Mr. B. 
M. Oliver, of St. Louis, in one minute 
turns any coal or wood burner into 
a modern, up-to-date gas stove. It 
gives as much or little heat as wanted 
by simply turning a valve. 


Cheaper than coal or 
: wood 


Mr. Oliver calls his invention the Oliver 
Oil-Gas Burner, because it uses 95% air and 
only 5% coal oil (ordinary kerosene, the 
cheapest fuel there is) turning them into an 
actual gas that burns with an intensely hot, 
clean flame. No wicks, no smoke, no odor. 


Fits all stoves—any 
kind or size 


Mr. Oliver’s wonderful invention is made 
in sixteen different models to fit any kind of 
cook stove, heating stove or furnace. No 
holes to drill, no bolts to fasten, no change 
whatever in your stove. Simply sets in the 
firebox. Easily slipped-in, in one minute. Ab- 
solutely safe. It lasts a lifetime. 


Oliver protects your 
home 


You can absolutely depend upon your 
Oliver to heat your rooms in coldest Winter 
weather—it gives three times the heat of coal 
or wood. Physicians recommend it as the 
surest safeguard against chill, colds, pneu- 
monia, influenza and other sickness. The 
even, steady, odorless and dustless heat pro- 
tects your health. It saves its cost in cleaning 
bills alone. Every Fall we have a coal short- 
age which sends prices ~ sky-high. But you 
need not worry. Install this amazing new 
kind of heat and you can snap your fingers at 
coal shortages, poor quality or high prices. 
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Your Oliver burns the cheapest and most re-, 
liable fuel there is, kerosene. 

No wonder housewives are clamoring for 
this wonderful device. No wonder we receive 
letters like these. Mrs, W. N. Spencer, of 
Connecticut, writes: “The Oliver in my heat-7 
ing stove works like magic. It is wonderful” 
to have quick heat and no work.”’ Mr. Elij 
McClease, of Virginia, says: “It works fined 
All my friends want one. I will get their or=) 
ders.’’ A letter from Mr. S. K. Pedro, of South® 
Carolina, says: ‘Beats all other burners seen” 
in this county. Asensation.’’ Mr. Geo. Flynn, 
of Michigan, writes: ‘It is cleaner, cheaperj 
hotter and steadier than coal or wood. 
cost me $5.00 for two months,” 


Special Low 
Introductory Price 


Now, once and for all, do away with household dit 
and drudgery. End ashes, dirt, smoke, odor, chop. 
ping, shoveling, carrying dirty, heavy coal and wood, 
The Oliver in your stove, heater or furnace saves) 
hours of work. Send immediately for the free attrace 
tive Booklet, ‘‘New Kind of Heat,”’ telling all about 
this amazing new invention. Shows exactly how if 
works, how it is different from all other burners, how 
it will relieve you of the back-breaking work of coal 
and wood fires. And if you send immediately you 
be in time to get a Special Low Introductory P 
Mr. Oliver is now making to the readers of this m 
zine. Even if you do not buy now you should not 
the opportunity to become entitled to this low pricé 
should you wish to buy later, by writing at once. 


Mall Goupon for Free Offer 


Don’t send acent. You can get this interesting Free Boo! 
and full information, without obligation. But don’t delays 
To get this big special offer you must act quick. Fill in 
mail the coupon now. 


OLIVER. 


OIL-GAS BURNER 


OLIVER OIL-GAS BURNER COMPANY 
Oldest and largest manufacturers of oil gas burners in the world 
2007-J Oliver Building St. Louis, Mo. 
Canadian Distributors, 2007-J Oliver Bidg., Toronto, Ont. 
rs. Sr RO RU A A ET 
OLIVER OIL-GAS BURNER Co., 2007-J Oliver Bidg., St.Louis, Mo 
Without obligation send me your FREE booll 
“New Kind of Heat’? and Special Low Price In- | a 
troductory Offer. I am interested in the burner 
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